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ABSALOM HARROP 


(Maker to the Admiralty), 


FITZROY BELLOWS WORKS, 
SHEFFIELD. 





MANUFACTURER OF THE 


PATENT CIRCULAR DOUBLE & SINGLE 
Blast Bellows. 


Patent Portable 
Forges, Vices, 
& Vice-Benches, 
Patent Tue Irons, 
Anvils, Swage 
Blocks, &c. 





Stocks and Dies, 
Hammers, and “% 
Smiths’ Tools in 

general. z 


Telegraphic ‘Address: “ BELLOWS, SHEFFIELD.” 


THOMAS DUXBURY & CO., 
16, DEANSGATE, MANCHESTER. 


GAS ENGINEERS’ AGENTS AND CONTRACTORS FOR 
Meters, Fire-Clay Goods, Oxide of Iron, and all other 
Gas Apparatus. Retort Carbon purchased. 
Inquiries Solicited. 

Telegrams: ‘“ DARWINIAN, MANCHESTER.” 
Telephone 1806. 


JAMES OAKES & CO. 


ALFRETON IRON-WORKS, DERBYSHIRE 


AND 


Wenlock Iron Wharf, 21 & 22, Wharf Road, 
CITY ROAD, LONDON, N., 


Manufacture and keep in Stock at their Works 
(also large stock in London) 

PIPES and CONNECTIONS, 14 to 48 inches 
in diameter, and make and erect to order RE- 
TORTS, PURIFIERS and TANKS, with or 
without planed joints, COLUMNS, GIRDERS, 
SPECIAL CASTINGS, &c., required by Gas, 
Water, Railway, Telegraph, Chemical, Colliery, 
and other Companies 

Note.— Makers of HORSLEY’S PATENT 
SYPHONS. These are cast in one piece, without 
Chaplets; doing away with Bolts, Nuts and 
Covers, and rendering Leakage impossible. 





IORMSIDE STREET, 


PARKER & LESTER, 


Manufacturers & Contractors, 


GAS-LEAK INDIGATOR, 
a 


Particulars and Price 
apply to 





LONDON, S.E. 


ESTABLISHED 1830. 














ROBERT MARSHALL, 


CANNEL COAL MERCHANT, 
97, WELLINGTON STREET, GLASGOW, 





Prices and Analysis of all the Scotch Cannels on 
Application, 








CARLESS, CAPEL & LEONARD, 


HOPE CHEMICAL WORKS, HACKNEY WICK, LONDON, N.E., 


AZmdad at Pharos Works, HMackney Wick. 


NAPHTHA AND GASOLINE DISTILLERS AND PETROLEUM IMPORTERS, 


Specially distil Carburine Spirit, specific gravity -680, or of any other grade suitable for Enriching Gas; 
also Gas Oil best adapted for injecting into the Retorts, as in the Herring Process. 


Importers of Petroleum for Carburetting Water Gas, or for Manufacturing Oil Gas. 
Petroleum Ether, and Naphtha for clearing the pipes of 


Samples and Prices 


Distillers of Pentane, 
aphthaline, &c. 


may be had om application. 








jl 
PATENT. 


Destructor, 


TOWN’S REFUSE. 





SIMPLEX « 






MELDRUM BRO} 


MANCHESTER 


— Utilization of Towns’ Refuse for some practical purpose has been 

successfully solved; and there is, therefore, no reason why every town- 
ship sagen not have its own Electric Light Installation, and obtain all the 
yor Bunning, Power from its Dust-Bins. 


At Hereford City the Sewage Farm is 


_.now worked entirely with power from 


refuse, 15 million gallons being pumped 


Ve per day, besides Sludge-Presses, Sludge- 


Pumps, and Lime-Mixers—the saving in 
Cost of Coal (not now used) being about 
~ £800 per annum. 





_ AN INSTALLATION ON SIMILAR LINES NOW ON ORDER 
2 FOR HUNSTANTON WATER-WORKS. 














ATLANTIC 
WORKS, 


MANGHESTER. 


‘Write for full Particulars, stating Weight of Refuse per annum, and for what purpose you 
would wish to use the Power, when we shall be glad to submit a suitable Scheme. 


MELDRUM BROS., 
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~ DANIEL HOWARD, 


(Successor to the late BENJ. WHITEHOUSE), 


GASHOLDER & BOILER WORKS, 


WEST BROMWICH, NEAR BIRMINGHAM 


(BSTABLISHED 1765). 


JIANUFACTURER OF TELESCOPIC AND SINGLE GASHOLDERS, 


WROUGHT AND CAST IRON TANKS FOR DITTO, 


PURIFIERS, CONDENSERS, SCRUBBERS, HYDRAULIC MAINS, and all kinds of GAS APPARATUS, 
WYrought-Iron Roofs, Bridges, Girders, d&c., 


Steam, Hot Water, and Range Boilers, Tanks, Cisterns, Boats, and all kinds of Wrought-Iron Work. 


DRAWINGS, SPECIFICATIONS, AND ESTIMATES SUPPLIED ON APPLICATION. 


Telegrams : : Telegrams : 
“COCKEYS, H “DAMPER, 
FROME.” . a5 LONDON.” 


GASHOLDERS IN EITHER STEEL OR WROUGHT IRON. 
GASHOLDER TANKS IN STEEL, WROUGHT OR CAST IRON. 

















CAST-IRON COLUMNS. 
STEEL or WROUGHT 
IRON STANDARDS. 
(Any Section.) 


HYDRAULIC MAINS. 
FOUL MAINS. 
CONDENSERS. 
RETORT-LIDS. 
PURIFIERS. 
HYDRAULIC LIFTS. 
ROOFS. 
BOILERS in either 
_| WROUGHT IRON or 
ea STEEL. 








INLET and OUTLET | 5 Meee 

PIPES in either CAST /eauee 

or WROUGHT IRON, or aaa 
STEEL. 











———___ 








LAMP COLUMNS, MAIN PIPES, and IRREGULARS always in Stock. | 


THE ITRON-WORKS, FROME, SOMERSET. 


London Office: 181, QUEEN VICTORIA STREET, E.C. BALE & HARDY, Agents. 





HIGHEST AWARDS—LONDON, PARIS, COLOGNE, VIENNA, MELBOURNE, AND OTHERS. H 
—Z2 ee ee di | 





“ppc OF > Hones . AND 5 mame ips OF EVERY DEsonIption. 








WROUGHT-IRON OR STEEL MAINS UP TO G FEET DIAMETER, FOR 
GAS, WATER, OIL, OR OTHER PURPOSES. { 


SCREWING TACKLE, BOILER MOUNTINGS, VALVES, COCKS, ETC. q 


LONDON: MANCHESTER: BIRMINGHAM : LEEDS: 
108, Southwark Street. 33, King Street West, .; 115, Colmore Row. 6, Mark Lane, New Briggate. 
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THOMAS peest & == — BIRMINGHAM. 




















MANUFACTURERS OF 


HUMphTeys & Glasgow's Patent Garburetted Watel-tas Plant. 


INSTALLATIONS HAVE ALREADY BEEN SUPPLIED, AND ARE IN HAND FOR 
THE FOLLOWING GAS-WORKS: COPENHAGEN, BELFAST, GLASGOW, 
BRUSSELS, SANTIAGO, SWANSEA, TOTTENHAM, LIVERPOOL, 
BRIGHTON, BATH, PRESTON; SOUTHPORT, NEW YORK, NEW- 
BURGH (n.y.), NEWBURGH (stconp contract), HOYLAKE, BELFAST 
(SECOND CONTRACT) EDINBURGH, TOTTENHAM (sEconpD conTRACT), 
WINCHESTER, MANCHESTER, BRUSSELS (sEconpD contract), Sr. 
JOSEPH (mo.), HOLYOKE (mass.), SHANGHAI, STOCKTON, STOCK- 
PORT, NORWICH, GUILDFORD, SYRACUSE, BORDENTOWN, 
LEA BRIDGE, COVENTRY, COMMERCIAL, BRENTFORD, BRID- 
LINGTON, MIDDLESBROUGH, CROYDON, L. &N. W. RAILWAY 
CREWE, NINE ELMS, BROMLEY, COVENTRY (srEconp contract), 
TAUNTON, ROTTERDAM, DORKING, LEA BRIDGE (stconp contract), 
LIVERPOOL (szconp contract), SCARBOROUGH, DURHAM, PERTH 
(WESTERN AUSTRALIA), COMMERCIAL (szeconp contract), COMMERCIAL 
(THIRD contract) MAIDENHEAD, EPSOM, NORTH MIDDLESEX, 
BREMEN, WANDSWORTH, FALMOUTH, AARHUS, SOUTHAMP- 
TON, COPENHAGEN (szconp conTRAct). 


THE WIGAN COAL é IRON CO., LIM™: 


Are exclusive Owners of the well-known HAIGH HALL & KIRKLESS HALL GAS COAL COLLIERIES, 
and supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, Cannel Nuts, &c. 


Midland District Office; PRINCE’S CHAMBERS, 6, CORPORATION STREET, BIRMINGHAM—Sole Agent: A. C. SCRIVENER. 


Telegraphic Address: “WIGAN, BIRMINGHAM.” Telephone No. 200. 


London District Office: 6, STRAND, LONDON—C. PARKER & £0N, Sole Agents, 


Telegraphic Address: « PARKER, LONDON.” 
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CROSSLEY’S GAS-ENGINES 
——— 


XY 
S 
‘ 












ee, 


Represents 16-horse power and 20-horse power nominal High-Speed Electric Light Engines. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


LOCOMOTIVES 


LOCOMOTIVES of all Sizes and Gauges specially constructed for Main and Branch Lines, 
Contractors, Docks, Gas-Works, Collieries, Iron-Works, Brick and Cement Works, &o, 
Locomotives of various Sizes always in Stock, ready for Immediate Delivery, 


Photographs, Specifications, and Prices on Application. 


E> PECKETT & SONS, wxrosoz. 


Telegraphic Address: ‘“PECKETT, BRISTOL.” 


NEWTON, CHAMBERS, & CO., 


LIMITED, 
THORNCLIFFE IRON-WORKS, NEAR SHEFFIELD. 
Established 1790 


LONDON OFFICE: 19, Great George Street, WESTMINSTER. 
Telegraphic Addresses: “NEWTON, SHEFFIELD,” ‘ACCOLADE, LONDON.” 


GAS ENGINEERS, IRONFOUNDERS, & CONTRACTORS. 




















Manufacturers of ewery description of 


PLANT, APPARATUS, and MACHINERY for GAS and CHEMICAL WORKS. 
RETORTS and FITTINGS, MOUTHPIECES with Self-Sealing Lids. 
Improved COAL and COKE HANDLING PLANT, CONVEYORS, and ELEVATORS, 
CONDENSERS, SCRUBBERS, and WASHERS. 

PURIFIERS with Planed Joints a Speciality. 

Patent CENTRE-VALVES, RACK and SCREW VALVES, WOOD GRIDS, and 
SCRUBBER-BOARDS, CAST-IRON MAINS, and SPECIALS. 
STRUCTURAL WORK, COLUMNS, GIRDERS, and ROOFING. 
GASHOLDERS, Cast-Iron or Steel Tanks. 

DESIGNS, SPECIFICATIONS, and ESTIMATES FREE. 


PIG IRON (Special Quality) for Engine Cylinders, GAS COAL famous for its UNRIVALLED EXCELLENCE. 




















iA 


y 
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WELSBACH INCANDESCENT GAS-LIGHT, 
new WELSBACH BURNERS. 


25 Candles per Cubic Foot of Gas. 





This is the Burner exhibited at Niagara Hall, 
| London, and throughout the Provinces. 





The New Welsbach Burner is used without a Chimney. 
Suitable for Indoor and Outdoor Lighting 


Supplied in SIX Sizes, 
Consuming from ; to 7 Cubic Feet of Gas per Hour. 





Price from 55/- upwards. 
MANTLES from Qd. each. 





a i th i i 


|“C” WELSBACH BURNER. | 
REDUCED PRICES. 

ce” Ordinary Burner, 5s. Od. 

Cc” Bye-Pass Burner, 6s. 6d. 


Hage Tos “YORK” WELSBACH BURNER|} 


4. wy P A CHEAP FORM OF THE “C” BURNER. 
Sas a q 50 to 60 Candle Power with 3} to 33 Cubic Feet of Gas. < 


= 


—————— 


4 Price complete with MANTLE and CHIMNEY, 4/-. 
MANTLES FOR “YORK”? BURNER, 1/- EACH. 

























ALL THE ABOVE PATTERNS CAN NOW BE SUPPLIED. 





Complete Price List on Application. 


The Welshach Incandescent G€s-Light C0., Lid, 


York Street and Palmer Street, WESTMINSTER, 
LONDON, s.w. 
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GIBBONS BROTHERS, Lines, 
Telegraphic Address: Telephone: 
“GIBBONS, DUDLEY.” a Uj a L E Y, No. 8013. 


GAS ENGINEERS, CONTRACTORS, RETORT SETTERS. 


Patent REGENERATIVE SETTINGS, 


GIBBONS & MASTERS’ PATENT No. 1269, 1893. 


SUITABLE FOR WORKS OF EVERY CAPACITY, 
AND A SPECIAL FORM OF WHICH IS APPLICABLE TO 


GASEOUS FIRING wre a MINIMUM EXCAVATION. 


RETORT-BENCH IRONWORK, CONDENSERS, 
SCRUBBERS, PURIFIERS, YALYES, &c. 
DESIGNS AND ESTIMATES ON APPLICATION. 


T Ex E: 


MAXIM PATENT CARBURETTOR 


FOR ENRICHING GAS IN BULK. 
QVER 60 MAXIM PATENT CARBURETTORS HAVE NOW BEEN FIXED. 


Among the Companies supplied are The Gas Light and Coke Company, The South Metropolitan 
Gas Company, Birmingham Corporation, Manchester Corporation, Rochdale Corporation, Bristol Gas 
Company, and many other Works, both large and small, where they have been working in some 


instances for the past Sewen Years. 


MORE GAS & SALEABLE COKE PER TON of COAL CARBONIZED is PRODUCED; SAVING CAPITAL, LABOUR, FUEL, WEAR & TEAR, &c. 
THE ENRICHMENT IS INSTANTANEOUS AND PERMANENT. 
The Carburettor is inexpensive, easily fixed, and entirely supersedes the use of Cannel. 


SOLE AGENTS FOR REDWOOD & CLOWES’ INFLAMMABLE VAPOUR & GAS DETECTORS. 


Dealers in Carburine and all other Naphthas and 
Oils suitable for the Enrichment of Gas. 




















For Prices and full Particulars, apply to 


THE GAS LIGHTING IMPROVEMENT COMPANY, LIMITED, 


18, DEVONSHIRE STREET, BISHOPSGATE, LONDON, E.C, 
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MAKERS OF 


ae Li ea eae REP Sp bste . : Saree ces W 
ee A i 
a ee * 9 Hi HOLES Mi C0. 
6.8" Z 
snd Kalnd ri 
2,2. 7 


Retort Ironwork, Patent Scrubber-Washers, 
Purifiers, Gasholders of all Sizes, 


AND 


Gas Plant and Structural Ironwork of every 
description, 


& 
aiid 


CATALOGUES SENT POST FREE 
ON APPLICATION. 








<>< 
4 v 


Whitestone 1on-Works, 
HUDDERSFIELD. 


Telegrams: “ Holmes, Huddersfield ;” “ Ignitor, London.” 





A Set of Twelve Condensers, 3 ft. 6 in. diameter by 30 ft. high. From a Photograph. 





LIMITED 





R. DEMPSTER & SONS, 


ELLAND, yvor:es. 





CONVERTED {INTO A THREE-LIFT BY R. D. & SONS, LTD. (From a Photo.) 
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Telephone No. 103. Telegraphic Address: “ELEVATOR, HASLINGDEN.” 


Ss. S. STOTT & CO.,, 


ENGINEERS, HASLINGDEN, nr. MANCHESTER. 





a Ae atl 





SS 


Za 





LIME AND OXIDE 
ELEVATORS & CONVEYORS. 
COAL AND COKE Sean \ Phi S49 HIGH-CLASS 
| ea So up to 1000-Horse Power. 
WHARF ELEVATORS i | : F PUMPS, 
FOR UNLOADING BARGES. iM ic an HORIZONTAL AND VERTICAL, 
" Nee oe SINGLE, DOUBLE, or 
THREE-TH ROW, for 
WATER-WORKS, &c. 


COAL AND COKE 
ELEVATORS & CONVEYORS. 


COAL AND COKE BREAKERS. 


ELEVATORS & CONYEYORS 
for BOILER-HOUSES. 


STAMPED AND RIVETED 
STEEL ELEVATOR BUCKETS. 


—_—_——— 


BEAM PUMPING-ENGINES. 


AIR-COMPRESSORS. 


DETACHABLE CHAINS — 
AND : CY BELT -PULLEYS, ROPE 
SPROCKET WHEELS. SSS SSN oe ae, «SC PULLEYS, GEARING, &c., &c. 


Coke Elevator Loading Railway Waggons. 














S. GUTLER ano SON ‘LONDON. 
CARBURET TED WATER-GAS PLANT. 


ADOPTED AT 


HORNSEY. BUENOS AYRES. BEXHILL. 
HASTINGS. SOUTHALL. HORSHAM. 
SOUTHEND. PLYMOUTH. SOUTHEND. | = 
FOLKESTONE. HARROW. PLYMOUTH. ]oRDERs. 


SOUTHALL (2nd Order), One Set, 600,000 Cubic Feet. 


GASHOLDERS 


OF EVERY SIZE AND DESCRIPTION. 


CUTLER’S PATENT GUIDE-FRAMING FOR GASHOLDERS 


HAS BEEN ADOPTED FOR MANY IMPORTANT HOLDERS. 
IT IS STRONG AND CHEAP, AND REQUIRES NO PIERS FOR ITS SUPPORT. 
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Some of the Gas-Works and Local 


Authorities using Crosbie’s 
Manufactures, 

















Some of the Gas-Works and Local 
Authorities using Crosbie’s 





PAINTS * 4 £ u Say ms PAINTS Manufactures. 
i ae a 
Aberdovey Clitheroe FOR Sp +h re A FOR 
Abergavenny Cobham GAS-WORKS Cm aS" <a GASHOLDERS, Johannesburg Richmond 
Airedale Coleshill ‘ Lay <S * Kegworth one 
Aldridge Collirgham Kildwick ocheste 
Alfreton Colney Hatch , . Roscommon 
z y. Contractors to Her Majesty’s Government, the Indian Government. Kilrush 
Antrim Colombo the Natal Government, the Turkish Government, the Netherlands Kineton Rugeley 
Armagh Coventry Railway, the London County Council, &c., &c. Kirkburton Sandgate 
. — Knutsford Scarborough 
Aylsham Deddington Leamington Seaham Harbour 
Ballymena Dewsbury Ledbury Seisdon 
Ballyshannon Dover Leek Shifnal 
Beaumaris Downpatrick Leven, N.B. Shipston-on-Stour 
+ aang ‘ Limerick Sidmouth 
ewdley rban ; 
Biddulph Dursley London Skibbereen 
Bideford East Ardsley Loughborough Slough 
Birmingham Eastbourne ; Lymington Southam 
Blackburn Elland Machynlleth Southend 
Blackwell Ellesmere Merthyr Tydfil Stafford 
Eeaee ae Milborne Port St. Albans 
Beyoere 5 Minster Stamford 
Boreham ye ¥ ‘ 
Bournemouth Farnham Monte Video Storrington 
Bradley Green Felixstowe | Napier (N.Z.) Strood 
— oe New Mills Stroud 
randon arn 
Bridgnorth Garston ane ea 
Broadgreen Garw ort iddlesex Swinton 
Broadstairs Gillingham Odiham Tetbury 
Eopeonte Gorey Ogmore Tokio 
B ty F Hal F 
Builth ioe Png Guaranteed genuine and free from adulteration, and pc b.. _aaeomgy 
Burton Hendon specially made to withstand Gaseous Fumes. Ks ag i 
Buxton Hereford oan roke bird 
Calne Hinckley ‘ “ y 3 enmaenmawr arwic 
Ganeeck Holywood Catalogue and Testimonials on Application. Pietermaritzburg Wexford 
ps Town oe Portadown Wigston 
arlow oylake : : 
Castleford Huddersfield Port Elizabeth Willenhall 
Chester-le-Street Huelva ADOLP bi * CRO Sel a Portrush Witney 
Chesterton Huntingdon a ny Portsmouth Wollaston 
ane . Hythe Pwllheli Wolverhampton 
ycombe Ilkeston Ramsey Workington 
Cleveland Irthlivgboro’ COLOUR WORKS, WOLVERHAMPTON. Raunds Wotton 





R. LAIDLAW & SON 





GAS & WATER ENGINEERS. 


MANUFACTURERS OF WET & DRY GAS-METERS, 
SIEMENS WATER-METERS, 


PREPAYMENT GAS-METERS. 








EDINBURGH : | 


SIMON SQUARE WORKS. 


—wWET METER. 


LONDON: 


¢, LITTLE BUSH LANE 





GLASGOW: 


ALLIANCE FOUNDRY. 
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HISLOP’S Patent REGENERATIVE RETORT-SETTINGS 


These Settings are Testified to and guaranteed to produce more Gas per day, to be more simple 
in Management, to have greater Durability, to be more Economical in Labour and Fuel, and to have 
the Lowest Cost for Renewals of any system in the Market. Gas Engineers and Managers would do 
well to give these advantages their careful consideration, when contemplating extension of their 
Retort-Benches, or when filling existing Ovens. 








Further Particulars from the Principal Agent, or from C. M. HAMILTON, Retort Builder, Hamilton, Agent for Scotland & Ireland. 


The Agency held by Messrs. Drake & Son, Halifax, for England, Wales, and Abroad has now 
: ceased; and they have no authority whatever to represent the Patentee, although persistently 
advertising themselves as Agents. 


All Enquiries to be addressed to R. F. HISLOP, Gas Engineer, CRAIGIELEA, PAISLEY. 


SAWER & PURVES, "stt.ts2"o" MANCHESTER, 


(BRANCH OF METERS LIMITED), 
MANUFACTURERS OF 


IMPROVED WET GAS-METERS IN CAST-IRON GASES, 


THE UNVARYING WATER-LINE GAS-METER, 
IMPROVED DRY GAS-METERS. 


Speciality: PATENT CASH PREPAYMENT METERS. 


CATALOGUE SENT ON APPLICATION. 


THE LIGHT OF THE FUTURE 


THE STRONGEST AND MOST BEAUTIFUL LIGHT KNOWN. 
ABSOLUTELY HARMLESS. 


4 sAGETVLT Lf ts wv anes ve, DIUNONAM. 


: THE ONLY SYSTEM OF GENERATING PURE ACETYLENE GAS. 
fe Installations for Private Houses, Streets, Works, Railway Stations, Carriages, &c, 


























ESTIMATES AND CATALOGUES SENT ON APPLICATION. 
National Telephone: No. 2481. Telegrams: “GENERATOR, BIRMINGHAM.” 


MO BBERE % PERRY 
Manufacture & STOuReRIP GE. 
“Gas Retorts (eran) 












or. INCLINED. 


_ Special Bricks & Blocks for GENERATOR & REGENERATOR FURNACES. 


Fire Bricks, LUMPS,& TILES, BLUE STAFFORDSHIRE VITRIFIED BRICKS FOR PAVING, 8¢,&<. 
LVERY REQUISITE FOR GAS-WORKS. Retort Setters sent to an (part of the Kingdom. 
London Agents: COnt¥actors for. the erection of. Retort Benches complete . 


Gas Engineers and Contractors, 
BALE & HARDY, same Huse si (UREN VICTORIA STRERT, Rc 




















Feb. 21, 1899.] JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


AMERICAN GAS OIL 


SOLE IMPORTERS— 


ANGLO-AMERICAN OIL COMPANY, Limireo, 


This well-known quality of Oil is used at most of the Corporation Works 
aud Companies’ Works throughout the United Kingdom. Contracts have 
also been entered into with several of the large Railway Companies. 


LARGE STOCKS. PROMPT DELIVERY. 


Stock of about 30,000 Tons is usually carried by us at our Installations 
at Avonmouth, Birkenhead, Barrow, Manchester, and London. 














EEAD OF FICE: 


22, BILLITER STREET, LONDON, E.C. 
Twe LEEDS FIRE-GLAY C0,, [),, FNSINEERING 


") DEPARTMENT 
serine LEED WORTLEY, LEEDS. 
aaa cape RETORT-SETTINGS 
a nae : Sa on > x 











OF EVERY DESCRIPTION 
INCLINED, HORIZONTAL, 


= ad DIRECT FIRED. 


H SHALLOW REGENERATORS 
A SPECIALITY 


aes! § MANY INSTALLATIONS. 
= EXCELLENT RESULTS OBTAINED. 








RETORTS RE-SET. 


RETORT IRONWORK. 


COAL AND COKE-BREAKING 
[1 AND CONVEYING MACHINERY. 


oon from a 3S cee ‘taken aunt rin ng Geusieniion of our = 
Shallow Regenerator Settings. BUILDINGS, ROOFS, &c- 
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KIRKHAM, HULETT, & CHANDLER, Lo. 


8 & 4, PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W. 


“ aiaaasee 














PATENT ‘ STANDARD ” ¢ WASHER-SCRUBBER 
Extracts all Ammonia and a large proportion of Sulphuretted Hydrogen and Carbonic Acid. 


THE GAS-METER COMPANY, 


MANUFACTURERS OF LIMITED 


WET AND DRY GAS-METERS, STATION METERS, GOVERNORS, GAS APPARATUS, ETC. 




















LOND n 
ee] i = the | 
EH > 
— | 
= O 
v2 Z 
mG . 
ke 7 
BE ~ 
a 4 “4 
a O Qa & 

a) > FW 
a ra nm Mm Se od 
° Ey ee 
<td li Q 
a By Hy | > 
: "epee Z 
<q ma i a | Me OONCINEERS’ 
» Att rt, | Ht Hn tonnes ta ees a 
re ; LOMA ATTN Q 
n ——— > 
IAA 
pail "DESIGN No. 9 PATTERN, 
Pe cede wees peste —_— MADE AT THE COMPANY'S WORKS, OLDHAM (Lats WEST & GRHGSON). Established 1830. 
ces a arvicuiars a y to 
RR. HK. ANDREWS, General Manager. 
Works: 238, KINGSLAND ROAD, LONDON; UNION STREET, OLDHAM; HANOVER STREET, DUBLIN. i 
Telegraphic Address; “METER.” 
[See Advertisement on back of Wrapper. 
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ALEX. C. HUMPHREYS, M.E. 


A. G. GLASGOW, M.E. “| MM. Inst.0.E. 


SINCE 1893 


Messrs. HUMPHREYS & GLASGOW 


Have constructed or have in hand 


CARBURETTED WATER-GAS PLANT 


FOR THE FOLLOWING UNDERTAKINGS :— 


American construction is instanced only when from the LONDON Designs of Messrs. Humphreys & Glasgow. 


Cub. Ft. Daily. 
Copenhagen. sc cccccccccece 100,000 


Belfast....... PO a SE 
Belfast (Second Contract). ......... 4,500,000 
Brussels. .... tid aan wd 700,000 
Brussels (Second Contract) . ois b @ «ow ee 
OO oe eew-wes 3,500,000 
Liverpool (Second Contract) .......- 4,500,000 
NE i ae aces bra eee 750,000 
Tottenham (Second Contract). ... 750,000 
Ee 8 ot ee 400,000 
NE Cae Ge Eee ee 750,000 
i gy 5 eb, ee a 3,000,000 
Se + wie ee el eens 1,750,000 
a8 Wah Nala e Seow ee 1,500,000 
aa ee gig a ee a ea 1,200,000 
0 ere ee re 750,000 
Ss ts ss SP we Mae os 1,000,000 
Newburgh, N.Y...... A eS ae 350,000 
Newburgh, N.Y. (Second Contract) ..... 250,000 
ee er re 125,000 
rere rare as ane 600,000 
Coventry (Second Contract). ........ 600,006 
ee 125,000 
0 ee ee 209,000 
Ee oe ee eee 225,000 
RD 0 «+ 6 6s dre Pe Seed 500,000 
eS a 1,000,000 
Pe Sk oc ee ew 0 oe 600,000 
Ser OS ko 6 ee a ww 750,000 
SS is bw 6 Wie aoa «ae 350,000 
Lea Bridge (Second Contract) .... 350,000 
Stockton-on-Tees ............ 500,000 





Cub. Ft. Daily. 


Beis 6 wc he 0 0 2 ew Eee 
Guildford ...... + 0-60 ieee 350,000 
Bermeneny Ts. 2 ck 0 0 0 tinea at 850,000 
CO ee eee . - - « 1,200,000 
Commercial Gas Co........... - 850,000 


Commercial Gas Co. (Second Contract). . . 


Commercial Gas Co. (Third Contract). . . . 1,250,000 
ee ee 125,000 
Middlesbrough. ....... oad ace 1,250,000 
Ce 25 6 BRM 0 WCE 0 es 1,250,000 
L. & N.W. Railway, Crewe. ....... 700,000: 
) aE és: aoe tee 
Lawrence, Mass; ...... 6a Ee 400,000 
RE 4-6-0306 oc ala we ee ee 850,000 
Ge cee acm anl id rae 
NN, WER e cs 0s 6 6 we we 8 500,000 
The Gaslight and Coke Co., Bromley . . 3,750,000 
_The Gaslight and Coke Co., Nine Elms . 2,750,000 
Esto @ oo Seb aw 0 oe 200,000 
New York (Remodelled) .......... 11,000,000 
Ee ee 800,000 
ee re 125,000 
5 ss dat 4 es * 6 550,000 
0 RS eee. ee 225,000 
NS ceca: o 5 a a7k,0.0 ye e-0 ae 225,000 
North Middlesex... 2... cece 150,000 
Wandsworth and Putmey........ 1,800,000 
Es 6.5 bow a ais sve ae ie 800,000 
a ey? eee oe a 150,000 
ee ere ----. 800,000 
Copenhagen (Second Contract). ..... . 2,500,000 


In addition to which the 1891 Installations of The Gaslight and Coke Company, on the Humphreys 
Double-Superheater System, have a capacity of 12,000,000 Cubic Feet per diem. 





IN THE UNITED STATES, 
Messrs. Humphreys and Glasgow and their Colleagues The United Gas Improvement Company 
have jointly constructed 292 Sets of Humphreys Double-Superheater Apparatus with a daily 
capacity of 219,550,000 cubic feet. Of this volume, 56,750,000 cubic feet daily have 
been undertaken during 1898. 
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EDITORIAL NOTES. 


The Report of the Home Office Committee on Carburetted Water 
Gas—A Protest. 

In many gas-offices last week, there must have been heard 
exclamations to the effect of the familiar Adelphi tag, 
‘‘ The blow has fallen!”—spoken with reference to the 
report of the Home Office Committee on carburetted water 
gas. For, as will be agreed by every practical gas manu- 
facturer who has seen the recommendations of the Com- 
mittee, if these are made operative by Act of Parliament, 
this branch of the illuminating gas industry of the United 
Kingdom will be stopped off everywhere but in London 
and the largest towns. This is the issue raised by the 
report ; and those who are interested in the British gas 
industry must face it. Happily, it is often a long way 
between the presentation of a report by a Departmental 
Committee and legislation on the subject. In this case, 
we cannot think that the Home Secretary will be advised 
that an Act to carry out the generally futile and sometimes 
childish recommendations of the Committee could pass the 
ordeal of Parliament. Thesummary has “ panic” written 
all over it; and we know where that comes from. It was 
mostly manufactured in Liverpool, and would never have 
been encouraged at the start if the gas supply of the city 
had been in the hands of the Corporation. This suggests 
one objectionable aspect of the Committee’s findings—their 
proposed restrictions would never press equally, in practice, 
upon Gas Companies and Gas Committees of Corporations. 
There does not appear to have been a man upon the Com- 
mittee who was able to grapple with the subject of car- 
buretted water gas from the position perforce occupied by 
the practical gas maker. The doctors carried all before 
them ; and their sapient counsels remind one of the wisdom 
of Coroners’ juries. 

The Committee were frightened because there are no 
legal restrictions at present to prevent any gas undertaking 
changing completely over from coal-gas to carburetted 
water-gas manufacture. This is so; and some of the wit- 
nesses called to instruct the Committee on the point did not 
hesitate to claim their full liberty of action in this regard. 
Then the Committee learnt from other sources, with horror, 
that where this thorough change has actually taken place— 
as in some American towns—the mortality from gas poison- 
ing has markedly increased. The consequence of taking 
these two discoveries together is the alarmist tone of the 
recommendations. The bulk of the report itself is not so 
panic-stricken. Indeed, it very fairly refers the risk of car- 
buretted water-gas supply to the actual conditions, and 
records the significant conclusion that most of the cases of 
accidental carburetted water-gas poisoning have occurred 
in places which never should have been lit by gas at all. 
Obviously, if one is to deal with this aspect of the matter 
by Act of Parliament, the sanitary authorities of towns will 
have plenty of additional work todo. The Committee fail 
to allow sufficiently, or indeed at all, for the common-sense 
extra-legal power of adjustment which rarely fails to operate 
in time in matters of this kind. They belong to the type 
of sanitary reformer who would appoint inspectors to see 
that people take a bath once a week, rather than leave the 
appreciation of cleanliness to grow. 

Lest we should be thought too severe on the Committee 
and their recommendations, let us recall what has actually 
come to pass in respect to the fixing of gas-fires, gas bath- 
heaters, and even gas-kitcheners. The appliance called 
a “geyser” was once responsible for some most deplorable 
fatalities ; and if the statistician had been set going at the 
time, he might easily have prepared some ghastly com- 
putations to show what effect the multiplication of geysers 
might be expected to have upon the next Census returns. 
It was the same with gas-fires in bedrooms. Similarly, 
many accidents happened before people grew accustomed 
to gas cooking-stoves. No statistical tables of comparative 
mortality were prepared on the basis of this early experi- 
ence; and the higher risk attending the increased con- 
venience of such appliances has corrected itself. It seems 
to be a law of civilization that a general advance of con- 
venience, economy, or time and labour saving in any 
direction, should be attended with a proportion of indi- 
vidual risk. If there were no railways, there would be no 
railway accidents. Substitute electric for horse tramway 
traction, if you like; but be prepared to kill a few more 
heedless, stupid, and innocent people. 

We have always recognized in these columns that the 
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reckless American fashion of carburetted water-gas supply 
would never do for this country; but the same objection 
applies to the unfenced American railway, as well as to the 
ramshackle Yankee electric tramway. Further, we have 
often argued that the case for carburetted water gas must 
be made out, for the United Kingdom, on the ground of 
the general advantage. It is not a question of a gain of 
a penny per. 1000 cubic feet, or any such matter. ‘ Ex- 
‘* pediency,” in the parliamentary sense, and in this con- 
nection, implies more than a small balance of benefits over 
drawbacks. While we have been watching, the case for 
carburetted water gas has been growing and strengthening. 
It is impossible now to resist the proof that there must be 
a good deal in it for it to have succeeded so strikingly. 
All the same, the general justification for regulation of this 
and every other industry in the interest of the public safety 
remains. No true friend of the British gas industry, more- 
over, would desire to see it delivered from the thraldom of 
the coalowners and the labourers’ Trade Unions merely to 
fall under the domination of the Oil Kings. Most of the 
danger before which the Home Office Committee quailed 
is hypothetical, and will never be realized. If it were, their 
remedies would be ineffectual. Actually, the gas industry 
of this country is in the favourable position of having 
the two manufacturing processes to play off against one 
another. If Government is to interfere at all, it should be 
in order to preserve this condition—not to upset the balance 
by panicky, unequal, pedantic interference with the trade 
at the instigation of those who do not really understand it or 
its needs. 


More Flash-Point Politics. 


THE petroleum question has been again actively discussed 
during the past week ; and we are favoured in the present 
issue of the ‘‘ JouRNAL”’ with three additions to the contro- 
versy on this subject. There was a deputation of repre- 
sentatives of the grocers’ trade to Mr. Jesse Collings, the 
Parliamentary Secretary to the Home Office, on Thursday, 
who gave their own views upon the three branches of 
the inquiry conducted by the Petroleum Committee. One 
speaker referred most preventable lamp accidents to flimsy 
and dangerous lamps ; another asked that there should be 
no limit to the amount of petroleum oil allowed to be stored 
under proper conditions; and a third stated that ‘ the 
‘* vendors who provided oil for the ten million lamps in 
‘‘use every night and day in Great Britain, wished to 
‘‘ enlist the sympathy of the Department in opposing any 
“ legislation which suggested the raising of the flash-point 
‘‘ —the evidence before the Committee being entirely in 
‘“‘ favour of no alteration.” In reply, Mr. Collings stated 
that he was unable to formulate the conclusions of the 
Government on the evidence taken bythe Committee. In 
the counsels of the Government, the safety of the public is 
the first consideration ; and afterwards they will be anxious 
to avoid unnecessary interference with this great trade. 
Mr. Collings intimated that some regulation of the handling 
and storage of petroleum will probably be proposed ; but 
he admitted that the question of raising the flash-point 
is “ very disputatious.” He requested the public not to 
permit themselves to be led away by sensational state- 
ments, but to confine their attention to facts and ex- 
perience. The caution is not needless. Naturally, the 
reluctance of the Government to commit themselves to 
any Bill which would upset the petroleum oil trade without 
furthering the cause of public safety, is not shared by those 
‘‘experts ” the editors of the newspapers who have taken 
up with the high-flash cry. These omniscient gentlemen 
know all about it. It is distinctly funny, however, that the 
** Daily News,” while perceiving that ‘there is a painful 
** conflict of opinion as to whether lamp accidents should 
‘‘ be attributed to cheap lamps or to low-flash oil,” thinks 
that ‘‘ Parliament could not do better than accept and pass 
** Mr. Reckitt’s simple measure for raising the statutory 
“ flash-point.” Hit or miss, all is one so long as something 
is done. It is an artless idea of the spirit in which the 
great work of legislation should be undertaken. Let us 
pass an Act—never mind if it should afterwards turn out 
to be a wrong one—while the responsible Government 
Department is considering how best to advise Parliament 
in the matter! Happily the present Administration is not 
in the habit of doing business in this way. 

The ‘Communicated Article” with which we are 
favoured by Mr. Alexander Robertson is well worth read- 
ing at this juncture. The same remark applies to Mr. D. 
R. Steuart’s long letter. Mr. Robertson admits that the 





flash-points of lamp oils are no indication of their compara- 
tive safety in use. American kerosene has a flash-point 
somewhere above 73° Fahr.; but it is cool and clean burn- 
ing. So is Scotch paraffin oil. Russian oil, however, has 
no paraffin, and burns at a much higher temperature, with 
more liability to clogging. Hence it by no means follows 
that because a high-flash American kerosene or Scotch 
paraffin oil may be safer than the lowest flashing oil of their 
kinds, therefore a Russian oil with an equally high or even 
a higher flash-point is equally safe. ‘Chis admission comes 
very near throwing up the case of high-flash as the sole 
and sufficient gauge of safety. Mr. Robertson falls into 
only one error—he begs the whole question when he 
declares that 73° Fahr. is too low a flash-point. He fails 
to grapple with the allegation that this particular point is 
a function of the testing apparatus as well as of the oil, and 
that oil which shows a flash at 73°in the modern Abel 
close-test apparatus, will give the same effect only at 100° 
in the apparatus that Dr. Letheby had in mind and in use 
when he laid down the rule that mineral oil which did not 
flash below this point is perfectly safe to handle, store, and 
use—that this, in short, is a reliable dividing-line for the 
purpose of distinguishing between mineral oil and mineral 
naphtha. Why, even Mr. Steuart, in the volume of his 
verbiage, gives this part of the question in a nutshell. He 
remarks that the original American test was by means of 
‘‘ an open vessel,” and states that this test ‘‘ we all know 
‘* now to be deceptive, and to give a point 27° higher than 
‘‘ the truth.” Furthermore, this open test is now trans- 
lated into the close test, which makes the legal flash-point 
just 100°—27°=73°, as is aforesaid. Where, then, is the 
betrayal of public interest? We have asked whether it 
is not the same old kerosene that once flashed in an open 
cup at 100°, and now does the same in a close cup at 73°; 
and Mr. Steuart says that itis. Again we ask, Where is 
the injury? Mr. Steuart thinks the standard flash-point 
should have been raised to 127° Fahr.; but that was evi- 
dently not the view of the ‘‘ three Chemists.” 

There is a good deal of logic-chopping over this question 
of testing for the flash-point, which is, after all, of no great 
practical consequence. At anyrate, the paternal German 
Government does not think so, nor does the Government 
of India. Surely, a lamp oil which is passably safe to burn 
in Calcutta is safe enough for England. We are pleased 
to have obtained from our esteemed correspondents con- 
firmation of our previous opinions—(r1) that the flash- 
point of mineral oil is not everything in regard to its safety 
in burning; (2) that the original open test of 100° Fahr. 
was identical with the modern close test of 73°; and (3) 
that the cheap American ‘Tea Rose” Jamp oil is essen- 
tially the same as the old “‘ kerosene.” The next thing we 
should like to know is the probable effect of depriving the 
British market of all this particular product. 


The Scandal of the New York Gasholder Accident. 
Tue story of the New York gasholder tank accident must, 
we suppose, be regarded as completed by the verdict of the 
Coroner’s Jury given in our news columns on the 7th inst. 
(ante, p. 312). Having now had the benefit of the views of 
our American contemporaries on the whole incident, and 
its legal termination, we are in as good a position as we 
can ever expect to be for summing up the entire matter. 
Nothing more unsatisfactory can well be imagined in its 
way than the conduct and the result of the inquest. The 
verdict was ‘accidental death,” as regards the victims 
of the catastrophe; and the Jury went on to declare that 
they did not know why the tank broke; that there was 
nothing wrong with the design or construction of the tank ; 
and that all such work should in future be subject to proper 
municipal supervision and control. All there is to be said 
upon such findings, in such a case, with the exception of 
the ascription of the men’s deaths to accident, in the legal 
sense, is that they are a monument of ineptitude. The 
business looks still more disgraceful to all concerned by 
reason of the fact of the Jury being composed of men of 
some pretensions to rank as experts in engineering con- 
struction. Four of them are. given the idle initials “‘C.E.” 
after their names; and the others are described as builders 
and contractors—one is actually styled a superintendent 
of iron-works. We are not surprised at this miscarriage. 
Immediately after the accident, our American contempo- 
raries promised that there would be a thorough and search- 
ing inquiry into the cause of the breaking of the tank. 
But we were doubtful about it; and in first mentioning 
the affair on the 3rd ult., we were careful to observe 
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that if the Coroner’s inquest were properly conducted, the 
truth about the collapse might come out. Our mistrust 
has unhappily been fully justified by the record ; and once 
more an American inquest has carefully missed the chief 
points that needed bringing out. As to the particularly 
foolish recommendation of this Jury—that gasholder work 
should be placed under municipal control—it is worse than 
merely ludicrous, as coming from such a source. If all 
these so-called engineers and builders could not ascertain 
the probable cause of a breakdown that lay under their 
very eyes, where should America find municipal officers 
competent to criticize the plans and specifications of pro- 
posed gasholders? To do them justice, our technical con- 
temporaries in the States are heartily ashamed of this 
empty performance. ‘‘ Progressive Age”’ rightly and right- 
eously goes to the root of the matter, and points out the 
conclusion that a Jury of shoeblacks, if they were honest, 
would have had no difficulty in accepting. The guide- 
columns were stuck on to the side plates of the tank, as 
shown in our issue of the 31st ult. (p.242),in a most improper 
manner ; and the plates themselves were as brittle as glass. 
The design courted disaster ; and the inferior material 
used ensured it. If this is gas engineering, as passed in the 
United States, then American designers and constructors 
will not have much employment in countries where 
Coroners’ inquests, or their equivalents, are not farcical 
performances like this New York example. All we are 
solicitous for is to make it quite clear to the meanest capa- 
city willing to take in the truth, that, as was hinted when 
the news of the catastrophe came to hand, there is no more 
mystery about the cause than that such blundering, and 
worse, should ever have been possible in the circumstances 
of the case. 
The Leighton Bequest—for Lamp-Posts! 

Ir is with considerable gratification that we learn how the 
Leighton bequest to the Royal Academy is to be applied, 
with the object of carrying out the wishes of the public- 
spirited donor. The money is to be invested as a separate 
fund, bearing Lord Leighton’s name; and the interest is 
to be expended in acquiring or commissioning works of 
decorative painting, sculpture, and architecture. Among 
the last named are specifically included street fountains, 
‘‘lamp-posts,’’ and seats. Thus at last is the British 
lamp-post to receive its due artistic treatment. As the 
‘* Standard ”’ observes upon this head, ‘ such common 
‘‘ objects of the London streets as lamp-posts. . . . . 
‘stand in sore need of an artistic renaissance; and 
‘* dwellers in, and -visitors to, the Metropolis will have 
“cause for lively gratitude to the memory of Lord 
** Leighton, should any real improvements in these matters 
‘‘ be wrought by the help of his bequest.”” Unfortunately, 
English Local Authorities are blind to their opportunities 
and responsibilities in such matters as these. As in the 
now notorious example of the new Vauxhall Bridge, the 
Engineer of the London County Council professes himself 
pleased with the design; and there is to be the end of it. 
Yet it ought to be pretty clear that the best way to get a 
suitable lamp-post for a London bridge is not to copy some- 
thing to be seenin Paris. Wedonot want French models ; 
but we do need something—just a taste—of the innate 
sense of Art of the French people, which renders them 
incapable of entrusting the proper work of an artist to an 
engineer. It does not really follow that any artist or archi- 
tect can design a good lamp-post. His production may 
require correction for structural or other practical reasons 
by an engineer. But to say this is a different thing from 
saying that the whole task of design can be safely left to 
the engineer or the town surveyor. 


A Bill to Penalize Trade Bribery. 


THE Lorp Cuier Justice has undertaken to promote 
legislation with the object of penalizing the practice of 
giving and receiving illicit commissions in trade. The 
Bill is understood to be for the extension to all commercial 
transactions of Lord Randolph Churchill’s Act, which only 
applies to cases of bribery of public officers. Speaking 
at Kingston-on-Thames recently, Lord Russell stated that 
he had been forced to take this action by his knowledge, 
partly professional and partly judicial, of the canker of 
this system of secret commissions, to which, he stated, 
‘‘many men who held their heads high up were patties.” 
Of course, were Lord Russell’s Act to become law to- 
morrow, it would not follow that the evil against which it is 
directed would die forthwith. All that is hoped for in this 





regard by those who approve of the principle of the Act is 
that some of those who actually follow the practice as being 
‘‘ the usual thing,” will amend their ways when they know 
that there is a possibility of these leading into the felon’s 
dock. The London Chamber of Commerce have had a Com- 
mittee inquiring into this trade canker since November, 
1896; and it is now announced that the report of the Com- 
mittee will shortly be made public. It is known that the 
Committee have held many meetings, and collected a large 
amount of evidence; but how much is to the point, or will 
ever see the light, is questionable. Those who know most 
about the hard facts of trade and commercial life believe 
that this sort of earthquake cannot be cured by any kind 
of pill—whether legislative or otherwise. If it sounds too 
quixotic to say that men of the world hope most from 
the gradual elevation of tone and the increase of self- 
respect among business people, it may be suggested—not 
as an alternative, but only as a half-way measure—that 
much might be done by agreement among the leading 
manufacturers and dealers. The gas industry has proof of 
what can be brought abcut in this way; but the movement 
has not gone far enough. All the evil complained of may 
not be curable by a simple agreement among the leading 
houses not to pay bribes; but a good deal of it would be 
stopped at once if those who profess to suffer most would 
have the moral courage to refuse to continue to play their 
part init. In all the industries there are certain leading 
“lines” of supply; and these are generally controlled by a 
small number of well-known firms. Common action on the 
part of these firms should not be out of the question, when 
the object is that of purifying a whole trade. Ifa Penal 
Act would help to stiffen the moral backbone of these 
representative manufacturers and merchants, by all means 
let Parliament see to it without delay. 











WATER AND SANITARY AFFAIRS. 


Tue evidence given before the Royal Commission on the 
Metropolitan Water Supply last week, by Mr. Edmund 
Boulnois, M.P., dealt in a striking manner with some vital 
and far-reaching questions connected with the inquiry. 
Mr. Boulnois holding a twofold position as Chairman of 
the West Middlesex Water Company and Chairman of the 
Staines Reservoirs Joint Committee, his remarks on the 
subject in hand may be said to be ex cathedra. Despite 
all that threatens a different issue, we may understand him 
as speaking with prescience when he says he is looking 
forward to the time when the whole of the Companies will 
come into one scheme of either amalgamation or federation. 
He discerns certain difficulties in the way of amalgama- 
tion, but does not believe them insurmountable; being 
encouraged in this respect by the example of the Gas Com- 
panies. Mr. Boulnois does not speak of difficulties in the 
way of federation. But if the Companies are not to be 
bought up, what is the future of the sinking fund now 
accumulating in the hands of the City Chamberlain? Mr. 
Boulnois considers that if the Companies are not dis- 
possessed, the sinking fund will be abolished. Of course, 
that is a matter which Parliament can settle, if needful ; 
power being expressly reserved to it for the purpose. But 
Mr. Boulnois shows that if the sinking fund goes on, it is 
likely to operate to the prejudice of the consumer in the 
case of a Company like the West Middlesex, which has 
reached its maximum dividend and is giving arebate. His 
Compaay will have to pay the Chamberlain something like 
£20,000 per annum, which is not much less than the 
amount now remitted to the consumer. Even the dividend 
may ultimately be interfered with. Supposing purchase 
to be effected, and the London County Council to be the 
buyers, what is then to follow? Mr. Boulnois points out 
that if the Council proceeded to carry out their Welsh 
project, the necessity for so doing would be largely due to 
the needs of outside districts, while the expense would 
fall as much on the central ratepayer as on the one 
outside; London being made to pay for that which it did 
not require. The Progressives may lay hold of this, as 
showing an element of justice in their proposal that the 
outside districts should be severed from the central, and 
be left to their own devices. But the argument is a two- 
edged sword. If the outside districts create the necessity 
for going to Wales, then if these districts are cut off the 
Welsh project is not wanted. Supposing the Companies are 
allowed te remain # statu quo, as Mr. Boulnois thinks they 
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should be, will they have to go to Wales in order to pro- 
vide for the whole of their parliamentary area? That, we 
submit, is a question for the shareholders, and does not 
affect the ratepayers. If it be said: What have the rate- 
payers to do with the matter, supposing the County Council 
to possess the water supply? the answer is that the 
Council have the ratepayers at their back to meet any 
loss that may accrue from an excessive expenditure on 
the enterprise. The Companies have no power to draw 
upon the county rate, and must pay their way from their 
own resources. Whatever happens, they cannot touch the 
ratepayer; and the charge on the consumer is restricted by 
Act of Parliament. 

The financial advantages enjoyed by the consumers under 
the present régime appears by the evidence of several of the 
witnesses who speak on that side. The total amount of 
the rebate which has been allowed by the West Middlesex 
Company is shown by the Company’s Secretary, Mr. 
Wypbroo, to be rather more than £200,000. What the Com- 
panies do in time of frost was well exemplified by this 
witness, who stated that when the great frost of 1835 so 
augmented the expenditure of his Company that the income 
was insufficient, without reducing the rebate, to maintain 
the 10 per cent. dividend, the Directors decided not to in- 
terfere with the rebate, and preferred to take £20,000 from 
the reserve fund. The rebate itself was equal to a further 
dividend of 2} per cent. In other respects, and contrary 
to evidence from the County Council, Mr. Wybroo showed 
how the Company had exercised their financial powers in 
a fair and liberal spirit; foregoing advantages which they 
otherwise might havesecured. Mr. F. Tendron, the Chair- 
man of the Grand Junction Company, expressed the same 
opinion as Mr. Boulnois and Mr. Wybroo—that purchase 
would be no advantage to the consumer. If the Grand 
Junction undertaking is left in the hands of the Com- 
pany, there is the prospect of a rebate at least as soon 
as if the property was purchased by a public authority. 
As for the sufficiency of the supply, Mr. Tendron declares 
his Company are prepared to carry out all necessary works 
for the requirements of the district either single handed or 
in conjunction with other Companies. That there is water 
enough, not only for the present but a long way off into 
the future, appears by the engineering evidence that the 
Companies bring forward. Mr. J. W. Restler, the Engi- 
neer to the Southwark and Vauxhall Company, gave his 
reckoning for 1941, for which the estimated expenditure 
is £2,000,000. Mr. M. W. Hervey, the Engineer to the 
West Middlesex Company, showed how an expenditure of 
£1,250,000 will meet all the demands arising in his district 
up to the year 1922. The question of the outer areas 
receives a striking illustration by the circumstance that 
the rate of increase of supplies in the West Middlesex 
district is about five outside to one inside the county of 
London. As to a severance of the supply between the 
county of London and the county of Middlesex, Mr. 
Hervey considers that in the case of his Company it would 
be accompanied by difficulties and complications such as 
would be almost insuperable. Weapprehend that a similar 
objection applies generally, unless the Kent Company may 
be an exception. Even if anything of the kind is possible, 
such cutting up of the watershed cannot conduce to an 
economical development of the sources that exist. 

The County Council, having during the last three months 
expended nearly £200 in analyzing the water supply, 
are so enamoured of the pursuit that they are resolved to 
examine the water still more closely, and have decided 
to spend nearly double the foregoing amount during the 
next three months for the purpose. There was a con- 
siderable quantity of analyzing prior to November last; 
and the entire expenditure involves a formidable sum, be- 
sides occupying the time and attention of the chemical 
department for a very unnecessary purpose—the same 
work being regularly performed by Sir Edward Frankland 
and other chemists of high repute. When the question 
came on at the Council meeting last Tuesday, the vote 
that was asked for was met with protests from Mr. Camp- 
bell and Colonel Ford, on the very sensible ground that 
the proposal meant a sheer waste of public money. But 
the protests were in vain, and the money will be spent; 
while the agenda for to-day shows that even this is not all. 
The purity of the supply is established beyond all contra- 
diction from the County Council, if, indeed, any contradic- 
tion happens to be forthcoming. With respect to the raw 
river water, which may be described as the source, it is 





satisfactory to find the Conservators of the Thames dili- 
gently engaged in carrying out the Act of 1894, by which 
they obtained increased power for preventing the pollution 
ofthe stream. A deputation from various District Councils 
in the watershed has asked the Conservators to relax their 
energies in this respect, so as to allow the tributary streams 
in rural districts to receive sewage, if there was no apparent 
harm done to the main river. Lord Valentia introduced 
the parties presenting this kind of plea; and Sir F. Dixon- 
Hartland, as Chairman of the Conservancy Board, gave a 
reply which evidently carries with it the force of public 
opinion. The Conservators are bound to carry out the law, 
and its operation in the course of the last four years has 
improved the purity of the Thames by one-third. The 
parishes are at liberty to purify their sewage according to 
the plan they consider best ; and the Chairman of the Con- 
servators is able to state that under this recent Act pollu- 
tions have been diverted from 362 places above the water 
intakes, and this from a district with nearly half-a-million 
of inhabitants. It is for results of this nature that the 
London Water Companies pay to the Conservators several 
thousand pounds per annum. As to the purity of the 
water supply, a remarkable and instructive case has just 
occurred at Notting Hill, where a sample of Grand Junc- ° 
tion water has been condemned by the Vestry Analyst, 
while a precisely corresponding sample has been highly 
approved by Sir W. Crookes and Professor Dewar, who 
indignantly denounce “the reckless circulation of grossly- 
‘“‘ exaggerated statements as to the bad quality of the water 
‘supplied by the London Companies.” 

The Corporation of the City have set a good example to 
the Authorities at Spring Gardens. The whole Court of 
Common Council met in Committee on Tuesday to consider 
what action the Corporation should take with respect to 
the future supply of water to the Metropolis. After dis- 
cussing the matter in private for two hours, it was resolved 
that the Corporation should take no action whatever till 
the Royal Commission had reported. When this event is 
likely to happen was the subject of an inquiry addressed 
to the Government in the House of Commons on Thursday 
by Mr. Stuart. In reply, Mr. Balfour said he was informed 
that the Commissioners are at present unable to fix any 
date for the presentation of their second report. There 
was simply a promise that there would beas little delay as 
possible after the conclusion of the evidence. Ofcourse, the 
Progressives, as we can see by their weekly organ, are im- 
patient at the circumstance that the Commission are now 
engaged in taking evidence from witnesses on behalf of the 
Water Companies. Undoubtedly it is a long inquiry ; and 
the County Council have done their part in making it so. 
But for them, there might have been no inquiry at all; and 
it is just possible they will gain nothing by it. 


eee 


The Government Water Bill—In the House of Commons 
yesterday, Mr. Chaplin introduced and explained the scope of 
this Bill, which is to enable the London Water Companies to 
supply each other in cases of emergency. 

The Report of the Departmental Committee on Water Gas.—At 
the request of several subscribers, we have secured a number of 
copies of the above-named report, which we shall be pleased to 
forward to any correspondent requiring a print, on receipt of 
1s. 6d., to cover cost and postage. 

Institution of Mining Engineers.—-The annual general meeting 
of this Institution will be held in the North Staffordshire district 
to-morrow and Thursday. The first day will be devoted to 
papers and discussions ; while the second day’s arrangements 
include an inspection of the Hatton works of the Staffordshire 
Potteries Water Company. 

The Sulphate of Ammonia Committee’s Prize Essays.—An un- 
expected delay has arisen in the adjudication of the five hundred 
guinea prize offered by the Sulphate of Ammonia Committee for 
the essays which were advertised to be sent in as far back as 
Nov. 15 of last year. It may be remembered that the judges 
appointed to examine the essays were Mr. William C. Little, a 
member of the late Royal Commission on Agriculture, and Dr. J. 
A. Voelcker, the Consulting Chemist to the Royal Agricultural 
Society of England. The former gentleman died before the 
essays were received, and in his place Mr. Samuel Rowlandson, 
a member of the Council of the Royal Agricultural Society, was 
appointed. Mr. Rowlandson has, however, unfortunately since 
been seized with a bad paralytic stroke, which has altogether 
incapacitated him from undertaking the work. Mr. Clare 
Sewell Read has now been approached, with the object of get- 
ting him to accept the position of judge in the matter of the 
essays, in conjunction with Dr. Voelcker, who is already so far 
advanced in his examination of the essays asto be prepared to 
make his report whenever it may be required. 
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ESSAYS, COMMENTARIES, AND REVIEWS. 


GAS AND WATER COMPANIES IN THE STOCK MARKET. 





(For Stock and Share List, see p. 470.) 
SincE the settlement of the recent heavy account, a complete 
change has come over the aspect of affairs in the Stock Ex- 
change. Everything has rested to take breath after the pace at 


have had a quiet time. But the inactivity did not seem to pro- 
duce weakness, except where special circumstances affected 


special lines, and some departments have made a good advance. jn all probability there would now be plenty of people writing to 


The Money Market was disposed to be firmer; but there is no 
change of any pronounced character. 
Market was tolerably brisk on the whole, although the days of 
greatest activity were separated by periods of quiet. With the 
exception of the leading issue, which had a relapse after its 
recent rise, all changes of quotation were for the better. But 
they were not numerous; and they were only moderate in 
degree, Gaslight ordinary opened at 119; and after a little 
hesitation began to give way. Considerable dealings only carried 
it lower; and it closed weak with a final mark of 115}. The se- 
cured issues, however, were in good favour; and the preference 
advanced a point. South Metropolitan was rather quiet; and at 
first it did not appear to be over strong. But it rallied later; and 
the quotation gained a point. Commercials were again without 
a single transaction. The Suburban and Provincial group were 
almost wholly devoid of business ; and the only change was an 
advance in Crystal Palace preference, in view of the great 
improvement in the Company’s business during the past half 
year. Bromley are going to make a slight increase in their rate 
of dividend—viz., 12 per cent., less income-tax, instead of 114 per 
cent. net. Tottenham and Edmonton quotation is temporarily 
withdrawn from the list. The next quotation will be of the 
reconstructed capital, in accordance with the Company’s recent 
Act of Parliament. The Continental group were rather quiet. 
Steadiness was the general characteristic, while European 
advanced. Of the rest, the debentures of Buenos Ayres and 
River Plate advanced. Business in the Water Companies was 
of the quietest description ; and practically quotations may be 
set down as unchanged. 

The daily operations were: Transactions in Gas were only 
moderate on the opening day; and no variations in price were 
made. Things were a little more animated on Tuesday, but not 
much; and again the old quotations were left standing. Busi- 
ness in Gas was no more than moderate on Wednesday. Gas- 
light ordinary began to decline, with a fall of }; but Crystal 
Palace preference advanced 2. Gaslight ordinary provided the 
bulk of the business on Thursday, and fell 1; but the preference 
was 1 higher. South Metropolitan and the debentures of both 
Buenos Ayres and River Plate rose 1 each; and European 3, 
In Water, West Middlesex 4} per cent. debenture receded 1. 
There was a lull in activity on Friday; and quotations did not 
change. Saturday was as active as any day of the week, especi- 
ally in Gaslight ordinary, which fell 1 moce. 


<i 


ELECTRIC LIGHTING MEMORANDA. 








Th3 High-Handed Electric Lighting Company and the Obstinate Vestry— 
The Nernst Light and the Older Systems—Inquiries and Criticisms—Elec- 
tricians on the Defects of the Incandescent Carbon Lamp. 

By way of rounding off the incident narrated in this column a 

fortnight ago, of the high-handed Electric Light Company of 

Wandsworth and the obstructive Vestry of Battersea, it must 


be recorded that the same transaction formed the subject of 
Police Court proceedings in the South-Western Court, before 
Mr. Lane,Q.C. The Vestry prosecuted the Company for break- 
ing up and opening the pavement of Trinity Road, Wandsworth 
Common, without having given notice of such intention as 
required by law. The Solicitor to the Vestry was fain to 
acknowledge that the proceedings in the High Court to compel 
the Company to remove their main had failed. He was careful 
to inform the Magistrate, however, that the Judges had charac- 
terized the action of the Company as high-handed and utterly 
illegal; to which it was retorted by the other side that the High 
Court described the treatment of the Company by the Vestry 
as unreasonable. After hearing all this, the Magistrate very 
properly fined the Company £2, with £2 2s. costs, for their un- 
deniable breach of the law relating to the breaking open of 
metropolitan highways. The whole affair is to be taken as a 
warning to local authorities acting as urban sanitary authorities 
that they must administer the law of highways strictly in 
accordance with their public duty as waywardens. This may 
not be the legal definition of the position; but the gist of the 
matter is simple and intelligible enough. A local authority must 
not use their statutory powers over the highways in their interest 
as traders in electricity or what not, to the obstruction or injury 
of a trade competitor. In these days of swelling municipal 
ideas the reminder is not superfluous, 

_ The electrical interests centred in the older forms of electric 
light, carbon arc and incandescent, are not altogether prepared 
to shut up shop because of Mr, James Swinburne’s thunderbolt 
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‘‘ from the blue” with the label ‘“‘ Nernst.” After the reading of 
the paper at the Society of Arts, there arose a chorus of praise of 
the new invention; for such Professor Ayrton allowed the Nernst 
lamp to be, in the proper sense of the term. He said it had 
long been known that an insulator could be made to pass elec- 
tricity by heating it; and also,on the other hand, that carbon 
filament lamps have certain drawbacks. Many attempts have 
been made to use refractory earths in the construction of incan- 
descent electric lamps; but nobody before Nernst seems to have 


h f the simpl dient of heati d insulator, 
which it had been forced along; and so the markets all round | pace «shy ean ange payageur hog winagss.. wd te dh sea’ pagaarnree 


which is at the same time a refractory substance, with a match 
or spirit lamp, applying a current of suitable potential, and thus 
obtaining a brilliant light. Mr. W. M. Mordey remarked that 


the newspapets to say that they did the same thing in their back 
kitchen 20 years ago. The voice of criticism was scarcely heard 
above a whisper after Mr. Swinburne’s brilliant performance ; 
but still it was not altogether unattended. People inquired 
about the deterioration of the luminous rods, asked how the 
lamps gave out when they did go; and it was hinted that these 
electrical novelties did not always answer the first expectations 
formed of their experimental embodiments. Mr. Siemens in- 
stanced the storage battery as one of those things which have 
not borne out the promise of their youth. 

Later inquiries touch upon what may be expected to prove the 
peculiar weaknesses of electrolytic conductors at high temper- 
atures. How will the joint of the rod with its holder stand? Is 
it true that the lamp will only work with the alternating current, 
because of the excessive electrolytic action of the continuous 
current? It is a matter of course that a big company flotation 
will soon be attempted in this connection; and our contem- 
porary, the “ Electrical Review,” very appropriately publishes 
some information about the German Company that own the 
Nernst lamp at home. It appears that the Company in question 
do not expect a revolution in electric lighting to follow from the 
introduction of the new lamp in the German market. It is 
credited with greater economy of current and higher illuminating 
power than the carbon filament lamp; but these advantages are 
set off by two drawbacks. In the larger sizes, the Nernst lamp 
requires a heating coil to render the rod conducting, which has 
afterwards to be cut out; and the lamps give off much more heat 
than the carbon bulbs. It does not strike us that these draw- 
backs are serious. It will be possible to ‘‘ get a light ” from the 
Nernst lamp, whereby it may also set fire to things. There is 
both good and bad in this quality. With regard to the asserted 
complication of the larger sizes of these lamps, it must be re- 
membered that the comparison here is with the electric arc lamp, 
which possesses not less complication and needs more attention. 
English investors may nevertheless be warned against the notion 
that the Nernst lamp will bear any amount of over-capitalization. 
It will go slowly, if it goes at all. 

It is very curious to note how ready the vendors and users of 
electricity for lighting who heard Mr. Swinburne were to find fault 
with their old servant, the incandescent carbon lamp. Mr.R.S. 
Erskine confessed it would be an enormous boon to central 
station managers when they could get something better than 
the existing 200-volt lamp, ‘‘though he did not know that they 
were much worse than the too volts.” The truth is that the 
incandescent gas-burner has knocked out the nominal 8-candle 
lamp which the electricians palmed off upon the guileless public 
as equivalent to the old flat-flame gas-burner. The electricians 
used to assure their customers that 8-candle lamps were quite 
powerful enough for all ordinary domestic requirements; and 
talked artistically about the grateful effect of a low-toned illumi- 
nation. The reason was that they feared popular indignation 
at the expense, if people went in generally for 16-candle or 20- 
candle power lamps. Yet the public will not rest content with 
a nominal 8-candle power lighting unit. They want something 
brighter; and this means more current. Moreover, it is con- 
fessed that ‘the great trouble with all central stations is that 
the lamps take more current than they used to.” Mr. Mordey 
confirms the statement that the lamps in general use give a 
great deal of dissatisfaction. Evidently, the Nernst lamp comes 
in the nick of time to restore the confidence of electricians in 
their ability to hold their own against the incandescent gas- 
burner. It remains to be seen whether this confidence is well 
founded. As Mr. Swinburne remarked, ‘it is best not to be 
sanguine.” The probability is that Nernst lighting will take a 
considerable time to develop, if only because it offers greater 
flexibility than either the arc or the vacuum bulb system. 


in, 





The Effects of Frost on Portland Cement.—According to a 
paper by Mr. C, H. Godfrey, given in the “ Proceedings of the 
Institution of Civil Engineers,” describing some experiments 
carried out at the cold-air stores of the Manchester Corporation, 
though cement may at first appear to be damaged by frost, it is 
found to improve in course of time, though it probably never 
wholly regains its original strength. Frost only partially 
suspends chemical action in the setting of cement. The greatest 
damage may be expected when the cement is frozen soon after 
mixing; but the ill-effects are minimized by the amount of 
setting attained prior to the action of the frost. The liability 
to damage decreases with the amount of water remaining in the 
cement. The use of warm water, by its tendency to promote 
rapidity of setting, enables a cement better to evade frost. 
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THE REPORT OF THE HOME OFFICE COMMITTEE ON 
CARBURETTED WATER GAS—A MEDICAL SCARE. 





ELsewHeERre we publish the text of the unanimous report of the 
Departmental Committee appointed just a yearago by the Home 
Secretary ‘to inquire into the manufacture and use of water gas 
and other gases containing a large proportion of carbonic oxide.” 
With it we give the important statement of Dr. J. S. Haldane, 
F.R.S., upon which the finding is chiefly based. In due time we 
shall publish an abstract of the remainder of thisimportant Blue- 
Book, for the sake ofthe record. All gas engineers and managers 


will, of course, arm themselves with the original. The issue of 
this report, with its defizite proposal of legislation to give effect 
to its recommendations, creates a crisis in the contemporaneous 
development of the gas industry of the country ; as it is only neces- 
sary to glance over these recommendations to receive the firm 
impression that if there is to be legislation upon these lines, car- 
buretted water gas will cease to be an available resource for 
British gas undertakings, with the possible exception of a very 
few establishments peculiarly circumstanced and of the largest 
size. It would be practically impossible to carry on the manufac- 
ture generally under many of the proposed conditions. This is 
undoubtedly a very serious matter ; but there is a grain or two of 
satisfaction in the observation that some of the recommendations 
are merely absurd, while the trail of the pedant of sanitation is 
over them all, The idea that a Government which let loose 
upon the community the “ conscientious objector ” to vaccination 
could legislate in accordance with this panic report, is scarcely 
credible. 

Having relieved our mind to this extent concerning the charac- 
ter of the recommendations of the Committee, we will hark 
back and direct our readers’ attention to the report itself, and 
the manner of its production. The Departmental Committee 
consisted of: Lord Belper; Mr. H. H.S. Cunynghame, an Assis- 
tant Under Secretary at the Home Office; Dr. Haldane; Dr. 
Parsons, an Assistant Medical Officer of the Local Government 
Board; and Professor William Ramsay, F.R.S. The Secretary 
of the Committee was Mr. John Pedder, of the Home Office. 
The first thing to strike one about the composition of this Com- 
mittee is the strong medical and professorial element; and the 
absence of any representative—besides the noble Chairman—of 
that business spirit and independent judgment which have been 
needed before now to keep even doctors within the bounds of 
reason. From such a body, on general principles, one would 
quite expect some report like those editorial comments of the 
‘* Lancet,” of the “ death in the pot” order, which occasionally go 
the round of the press, and only cause the irreverent to smile and 
marvel that we are yet able to live. What would be the result, 
one wonders, of taking the official judgment of a medical com- 
mission on the practice of treating paupers to Christmas fare ? 
Judging by statistics, this is a particularly deadly proceeding. We 
do not accuse gentlemen like Drs. Haldane and Parsons and 
Professor Ramsay of exhibiting unduly the narrowness of the 
specialist; but all the same, they might have been balanced by 
specialists of another order—or, better still, have acted as wit- 
nesses before a tribunal practised in dealing with evidence on 
matters of fact, and expressions of professional opinion. 

When the terms of the reference are studied, it becomes ap- 
parent that they direct an inquiry into both matters of fact and 
questions of opinion. The first direction to the Committee is to 
ascertain ‘the extent to which water gas and other gases con- 
taining a large proportion of carbonic oxide are manufactured 
and used for heating, lighting, and other purposes.” This isa 
simple matter of statistics. Next, the Committee are to find out 
about ‘the danger attending such manufacture and use ’’—here, 
statistics must be supplemented by expressions of opinion. The 
last direction is very sweeping. It asks for a statement of “ the 
means by which such dangers may be removed or diminished, 
either by the discontinuance of the use of such gas or gases or 
otherwise ; and what regulations for the prevention of danger 
should be established.” The drafting of this clause is thoroughly 
bad. It reads as if the existence of ‘‘ dangers” was to be under- 
stood ; while as to the ‘“‘ means” of procuring the discontinuance 
of the use of gas or anything else decided to be contrary to the 
interest of public security, the Home Secretary surely did not 
need a Committee to tell him that he could proceed by Bill. 
However, the report purports to be an answer to these direc- 
tions; and up to a point, and in some respects, it isa very good 
and satisfactory one, 

The report plunges straightway—rather too precipitately, 
indeed—into the matter of carburetted water-gas manufacture. 
It was to have been desired that the Committee should make it 
quite clear that their inquiry was ordered directly in consequence 
of the adoption of carburetted water-gas manufacture by British 
gas undertakings. Before this occurred, no such investigation 
was thought necessary. The manufacture of carburetted water 
gas having become established in the United Kingdom—ori- 
ginally for the purpose of enriching the bulk of the coal gas, as 
the report states, and afterwards as a method of production in 
bulk—the question to be first answered by the Committee resolves 
itself into the simple query, What difference does this modifica- 
macy _ manufacture of illuminating gas make to the general 
public 

The report is not absolutely clear in the framing of this funda: 





mental question, though the whole of it is in answer to it in 
different aspects. Itis admitted fairly enough that some British 
gas managers make carburetted water gas in considerable quan- 
tities because it has advantages which the Committee cannot 
presume to pronounce upon. They do concede, however—and 
the concession is of great significance, both on the merits 
and with reference to their own recommendations—that the 
“emergency value” of carburetted water-gas plant is of con- 
siderable importance to the public. They talk of only one kind 
of ‘*emergency”’—that due to fogs; but they fail to recognize 
what may be called the “police value” of the same plant. 
Many a time the knowledge that the .so-called auxiliary car- 
baretted water-gas plant, standing by under lock and key, could 
be set to work in a few hours, has served even better than the 
Conspiracy and Pcotection of Property Act in subduing the 
forces of disaffection in gas-works. Strike agitators have told 
those whom they wished to make their dupes that the Magistrates 
would never care to put the law in force against a thousand or so 
strikers; but these fomenters of industrial strife have never 
cherished any illusions as to the potentialities of the carburetted 
water-gas producer. 

The danger to life in connection with the manufacture of car- 
buretted water gas is found to be negligible. And in the 
ordinary way of distribution and use, there is no difference to 
the public between this gas and coal gas. ‘ Danger arises only 
when the gas escapes unconsumed ;”” but even this is a question 
of circumstance, and of degree. The Committee agree that ‘in 
the day time” the amount of carbonic oxide in town’s gas is 
“not of serious consequence.” Moreover, small leaks of gas, 
as from defective fittings, are declared not to be formidable. 
The great conclusion is ‘‘ that the prospect of any serious result 
from the distribution of gas containing a high proportion of 
carbonic oxide is practically confined to cases of large escapes 
into rooms where persons are asleep.” This is perfectly just. 
When it comes to the valuation of this risk, the obstacle presents 
itself of lack of data, both positive and comparative. There is 
no reliable evidence of British origin competent to assist the 
judgment in this regard. Recourse must be had to the United 
States; and here the ‘“‘ red light” is shown by those reports of 
the Board of Gas and Electric Light Commissioners of the State 
of Massachusetts, the gravity of which in this regard we have 
always admitted. Dr. Parsons prepared a memorandum on the 
American figures, which have also been searchingly criticized by 
Mr. A.C. Humphreys. After all was said, and all allowances 
made, the Committee arrived at the conclusion that the state of 
affairs in water-gas America is ‘‘decidedly serious.” 

They recognize further that matters have gone so far in these 
regions that there is now no practical remedy for the evil, such 
asitis. They think, however, that there is yet time to regulate 
the output of carburetted water gas in this country. This is 
quite true. In order to confirm their faith, if possible, by the 
teaching of direct experiment, the Committee set Dr. Haldane to 
work; and the result is Appendix I.ofthe report. Dr. Haldane’s 
computation of the expectation of fatalities from the general and 
exclusive substitution of carburetted water gas for coal gas is 
positively terrifying. We cannot discuss the appendix here, but 
are willing to admit the great value of the whole statement, 
regarded as a contribution to the literature of the subject. Our 
chief difficulty in accepting some of the writer’s conclusions is 
that they are “in the air.” To cite only two objections: First, 
it is a lone way from being economically possible that car- 
buretted water gas will completely supersede common coal gas 
in the United Kingdom; secondly, there should be no exception 
to any rule which brings out such tremendous results as that 
“the increase of about four times in the percentage of carbonic 
oxide is attended with an increase of about fifty or a hundred 
times in the probability of fatal accidents.” What about Totten- 
ham and Edmonton? Multiples and ratios are “ kittle cattle” 
in the case of vital statistics. 

We have only space left on the present occasion to deal with 
the recommendations; premising that we fully expected that 
something in the way of limitation and regulation of carburetted 
water-gas distribution would be suggested. These particular 
recommendations, however, will not stand criticism on the 
merits. To save repetition, we ask our readers to refer to this 
part of the report, as given in another column (p. 449), while we 
take the recommendations seriatim. 

No. 1 is reasonable enough; but the point does not come 
within the range of practical gas politics. 

No. : is a useless demand for the filling up of an empty 
orm. 

No. 3 is inane. There is all the difference in the world 
between setting up a carburetted water-gas plant and 
sending out the product. The suggested information 
might interest a few intending murderers and suicides ; 
but even they might often be disappointed. 

No.4. All gas manufacturers keep full carbonizing accounts; 
but what information or benefit any-gas consumer or 
ratepayer might be supposed to derive from looking at 
them, passes comprehension. 

No. 5. Mere bureaucracy in the first part; impracticability 
in the main. What is “day” and what “night,” as 
regards gas consumption ? 

No. 6. This would create intolerable interference and 
friction, if it could ever be worked: 

No. 7 is unobjectionable: 
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The last recommendation is for the improvement of Coroners’ 
inquests, which is badly needed all round. 

It is not for us to suggest alternative restrictions and regula- 
tions; but the recommendations now in question spoil the report, 
which might otherwise be passed as an excuse for the printing 
of a valuable mass of evidence. 


—_— 





THE NAPHTHALENE EMPIRIC. 





UnpousBTEDLy the days of the empiric in gas manufacture are 
numbered, Slowly, but surely, the labours of keen observers, 
trained in methods of scientific research, are solving mysteries 
which the earlier generations of gas managers were compelled 


to regard as things surpassing their understanding. Let us not 
disparage the intellects of the men of the old school, who were 
indeed superior to their surroundings. But they were cumbered 
by the superstitions of an age in which children were universally 
taught that there were but four elements; and imbibing the spirit 
of that age they feared to probe too deeply the mysterious mani- 
festations of natural laws, The quack reaped a golden harvest 
in fields which the therapeutist has since appropriated ; and the 
empiric presented nostrums to industrial pioneers who would 
now resort to the technologist for informationand advice. That 
age, so far as the gas industry is concerned, is not very remote, 
as those who care to recall the date when rational purification, 
for instance, was introduced, can testify; and, unfortunately, 
in some phases of gas manufacture, our knowledge is still for 
the most part empirical. The gas engineer too frequently has 
little or no leisure to devote to research; his time is fully occu- 
pied with the daily routine of manufacture and distribution. 
Our technical colleges do not direct the energies of capable 
pupils to the many eminently practical questions connected with 
gas making which still need investigation. Thus for years the 
naphthalene plague has been more or less fruitlessly discussed 
wherever gas managers have congregated ; but few of them have 
attempted any serious research on the subject. Messrs. Botley’s 
account, at the 1897 meeting of the Incorporated Institution of 
Gas Engineers, of their investigations at Hastings, was a com- 
plete revelation to mauy who had come to regard naphthalene 
as a perennial pest which must of necessity be endured. The 
interest excited by this communication is still fresh in the minds 
of readers of the ‘‘Journat.”” Messrs. Botley were eminently 
practical; and their laboratory experiments—of which we think 
no detailed account was given—were but the precursors of ex- 
tensive practical trials of the scheme which had most forcibly 
commended itself tothem. Of the success which attended their 
trials, it is needless for us to speak now, since the details are so 
well known. 

In another part of to-day’s issue (p. 437) we are able to pub- 
lish a translation of a paper by one of the disciples of Dr, Bunte, 
which is, we believe, the most valuable contribution to the solu- 
tion of the naphthalene question which has appeared since 
Messrs. Botley presented their paper twenty months ago. It 
adds another debt to the many which the gas industry owes the 
Carlsruhe laboratory. One wonders when anyone of the mush- 
room crop of technical colleges and institutes in this country will 
present us with a similar series of valuable technical researches 
to those which have emanated during the past few years from 
the Carlsruhe High School. But while our own institutions 
remain comparatively speaking unprcfitable, we may at least 
gain advantage by assimilating the fruits of the more fertile 
German laboratories. 

Herr Eitner’s treatment of the naphthalene question seems 
almost diametrically the reverse of Messrs Botley’s method of 
investigation. He relies to the fullest extent on the laboratory, 
and does not attempt to make any practical application of what- 
ever theories he may have conceived until he has proved their 
consonance or dissonance with experimental facts. To take one 
example. He wants a hydrocarbon which will dissolve naphtha- 
lene freely. There are plenty to his hand; but he is not con- 


* tent to use one haphazard, he must have the best solvent which 


fulfils certain other conditions. Here is opportunity—nay, occa- 
sion—for experiment ; and he forthwith ascertains the degrees of 
solubility of naphthalene in a number of hydrocarbon liquids. 
He no longer has to surmise as to which liquid, ceteris paribus, 
will best suit his purpose, for he now knows indisputably. He 
deals with the vapour tensions of the liquids in a similar manner, 
and thus builds up a scheme for the prevention of naphthalene 
deposits which rests on a solid basis of experimental facts. If 
the scheme fails in practice owing to some unsuspected contin- 
§ency or unrecognized collateral fact, the bulk of his labours is not 
lost, but remains as a substantial foundation for the subsequent 
elaboration of some more nearly perfect scheme. His method 
of research is sound, and is certain ultimately to lead to some 
successful issue. 

It is not easy to say whether Dr. Eitner has so far achieved 
much more than the empiric of the past towards the practical 
removal of the naphthalene plague. His scheme, which involves 
the judicious carburetting of gas with solvent naphtha, needs to 
be tried on a working scale. There seems some uncertainty as 
to the grade of naphtha used; for solvent naphtha realizes a 
higher price than Dr. Eitner speaks of. Probably a crude coal 
tar naphtha is intended ; but then such a liquid consists by no 
means chiefly of xylenes. On many points, Dr. Eitner is a very 





sound teacher. He will draw no distinction between the be- 
haviour of naphthalene and other bodies on volatilization and 
condensation. Water—and, for that matter, snow also—volati- 
lizes into the atmosphere; and similarly naphthalene may 
volatilize into gas. Aqueous vapour condenses from the atmo- 
sphere into water or snow; and similarly naphthalene vapour 
may condense from gas into solid naphthalene. Naphthalene 
vapour needs no special carrier; and steam—except in so far 
as it helps to maintain a higher temperature—does not account 
for the prevalence of naphthalene deposits. If he has done 
nothing more, Dr. Eitner has at least contributed to the over- 
throw of some baneful superstitions. 


WATER BILLS FOR THE SESSION 1899. 








(Continued from p, 365.) 
Tue Belfast Water Billis to confer further powers on the Belfast 
City and District Water Commissioners. The boundary of the 
Commissioners’ district of supply is to be extended so as to in- 
clude certain town lands in the parishes of Shankill and Drumby, 
in the county of Antrim. New water-works are to be authorized, 
including new filter beds and pipe lines. The Ormeau Bridge, 


Belfast, is to be widened laterally in order to carry water-mains. 
An occupation road leading to, and extending along, the em- 
bankment of Middle South Woodburn reservoir in the parish of 
Carrickfergus, is to be stopped. Several clauses relate to the 
granting of easements. Additional lands are to be acquired for 
facilitating the construction of works and preventing the pollu- 
tion of water. Lands may be grazed or let by the Commissioners. 
The period for compulsory purchase of land is put at seven years. 
A further water loan of £250,000 is required. Permission is 
sought for using the Antrim Road Works for recreative purposes. 
In the event of the formation of a superannuation fund by the 
Water Commissionners’ workmen, a contribution from the water 
revenue of not exceeding one-fourth of the workmen’s subscrip- 
tion is proposed. 

The Burley-in-Wharfedale Urban District Water Bill is to 
empower the District Council to construct additional works com- 
prising a reservoir to be situated on Carr Beck on Burley Common. 
Lands are to be acquired “ together with all minerals and mineral 
rights, and all other rights and interests therein.” The works 
are to be completed within seven years, Additional water capital 
to the amount of £12,000 is required. 

The Bury Corporation Water Bill is to authorize the Cor- 
poration to acquire further drainage areas and appropriate the 
waters of the Whitewell Brook and the Black Carr Stream. It 
is proposed to borrow £243,000 for water-works purposes, and 
£160,000 for the purchase of the watersheds. The contemplated 
works comprise a reservoir on the Ogden Brook, in the parish 
of Haslingden, and a service reservoir at Slates, also in Has- 
lingden parish. The works are to be completed within ten 
years. From and after the passing of the Act, no water for 
domestic purposes is to be supplied from the Holden Wood 
reservoir until the filter beds are completed. All water is to be 
filtered, under a penalty of {10 per day. In order to give a 
better supply to the higher parts of the borough of Haslingden, 
the proposed service reservoir is to be completed within two years. 
The local authority of any district supplied by the Corporation 
are to be entitled to take reasonable quantities of water from the 
fire plugs in their district for fire brigade practice once a month, 
at the price of 6d. per 1000 gallons. The rates for domestic 
supplies are to be increased to the extent of from £2 ros. to 
£1 13s. 4d. percent. Money is to be borrowed for the redemption 
of water annuities. 

The Derby Corporation Water Bill is to empower the Cor- 
poration of Derby to obtain a supply of water from the Rivers 
Derwent, Ashop, and Roe, and Burbage Brook. The proposed 
works comprise eight reservoirs in the higher watersheds of the 
Rivers Derwent and Trent, with service tanks and pipe-lines. 
Compensation water is to be discharged during the twelve hours 
of every working day from the reservoirs, besides a constant 
flow of one million gallons per day into the River Derwent. The 
works are to be completed within 20 years. Sheepwashing is 
to be regulated, and watering-places for cattle provided. When 
the Corporation are in a position to supply water in perpetuity 
to any outlying local authority in the county of Derby, such 
supply is to be given on demand for an annual payment equal to 
4 per cent. on the capital outlay represented by the quantity, 
with an additional charge for maintenance and management. 
The population within the area of supply is to be entitled to a 
prior right to 25 gallons per head per day. Provision is to be 
made for the formation of water districts for taking a supply in 
bulk from the Corporation works. The County Council are to 
be empowered to promote Bills in Parliament with reference to 
these provisions. Under stated conditions authorities outside the 
county are to be entitled to a supply in bulk. For carrying out 
the scheme the Corporation seek to borrow £7,500,000, repay- 
able in 100 years. The surplus profits of the undertaking are 
to be applicable to municipal purposes. ‘ ; 

The Glasgow Corporation (Gas and Water) Bill contains 
clauses to enable the Corporation to borrow £250,000 additional 
water capital. ; 

The lataubesy Water Bill is to authorize the Corporation 
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to enlarge their water limits, subject to the proviso that the 
supply of the extended district is not to prevent the full and 
sufficient supply of the borough for domestic, trade, and all other 
purposes. The supply is to be constantly laid on under pressure 
of gravitation from the Edgarly reservoir. New worksare to be 
constructed, including a well and reservoir in the parish of Pilton, 
to be completed within seven years. The rate for domestic sup- 
plies is to be 10 per cent. Metered supplies are to be charged 
not exceeding 2s. per 1000 gallons, with a minimum of 8s. per 
quarter. The Corporation desire to borrow £15,000 for water- 
works extensions, besides 4 3560 to pay off the existing debt. 

' The Leicester Corporation Water Bill is to enable the Cor- 
poration to carry out water-works extensions estimated to cost 
£4,144,000. The land is to be acquired within seven years. 
The works include several storage reservoirs in the parish of 
Hope Woodlands, Derbyshire, on the River Derwent, and other 
similar works for impounding the waters of the River Ashop, 
The catalogue of works is very extensive, and implies that 
Leicester seeks its new water supply in the same region as that 
to which the Bill of the Corporation of Derby applies. Local 
authorities whose districts are within ten miles of any aqueduct 
constructed under the Bill are to be entitled to a supply, after 
the borough and the present water limits have had 25 gallons 
per head, on paying 4 per cent. on the proportionate cost of the 
works. Provision is made for the constitution of a Joint Water 
Board, to be formed from the Corporations of Leicester and 
Derby, for dealing with such portion of the proposed under- 
taking as will lie north of the existing Derby water-works. 

The Loughborough Corporation Bill includes a part relating 
to water supply. The district is to be enlarged, subject to the 
supply in the added region being made effective within six years 
from the completion of the reservoir authorized by the Corpora- 
tion Act of 1897. 

The Nottingham Corporation Bill contains a part relating to 
water. New works are to be constructed, comprising an extension 
of the existing Red Hill reservoir, and a covered reservoir at 
Greasley. The works are to be completed within seven years. 
The sum of £144,000 is required for water-works purposes. 

The Nuneaton and Chilvers Coton Urban District Council 
Water-Works Bill is to enable the Council to make additional 
water-works, including wells and pumping stations in the parish 
of Nuneaton, to be completed within seven years. 

The Otley Urban District Council Water Bill is to authorize 
the construction of a reservoir for impounding the waters of the 
Bow Beck, in the parish of Denton, and another on the March 
Gill in the parish of Middleton, in the West Riding. Compensa- 
tion water is to be provided. The powers of supply of the 
Leeds Corporation in the district are to be extinguished. One 
of the reservoirs need not be completed for 20 years; but the 
remainder of the works are to be finished within seven years. 
The existing water-rates are repealed and a new scale is pro- 
posed, ranging from 7 to 5 percent. The sum of £70,000 is to 
be borrowed for water-works purposes. 

The Perth Water, Police, and Gas Bill contains a part relat- 
ing to water. A new reservoir is to be made in the parish of 
Kinnoull, to be completed within seven years. The sum of 
£15,000 is to be borrowed for water-works purposes. Surplus 
water profits are to be applied to the reduction of the domestic 
water-rate. 

The Rhondda Urban District Council Bill is to authorize the 
Council to construct a tramroad to enable them to carry out the 
Act of 1896 as regards the raising of the embankment of the 
impounded Lake Llynfawr. Wells and pumping stations in 
Ystradyfodwg parish are contemplated. The periods stated in 
the Act of 1896 for the acquisition of land and the execution of 
the authorized works are to be extended. The additional sum 
of £60,000 is required for water-works purposes, repayable in 
45 years, 

The Scunthorpe Urban District Gas and Water Bill is to 
authorize the Council to construct and maintain water-works 
for the supply of their district, comprising a pumping station in 
the parish of Scunthorpe, and a water tower in the same parish. 
The rates for domestic supplies are to range from 8 to 7 per cent., 
with the higher rate for inns. Metered supplies are to be 
charged a maximum price of 2s. per 1000 gallons. The sum of 
£25,000 is to be borrowed for water-works purposes. 

The Sheffield Corporation (Derwent Valley) Water Bill is the 
third proposal to appropriate the waters of the Rivers Derwent 
and Ashop and their tributaries, this time in the prior interest 
of the Corporation of Sheffield. In 1896 the Corporation were 
empowered to take the waters of the River Porter, or Little 
Don, subject to the obligation to supply water in bulk to Don- 
caster and Rotherham. Further supplies are now needed ; and 
inasmuch as a large portion of the watershed of the River Der- 
went is within the Sheffield water limits, the Corporation propose 
to go to this stream and the River Ashop for their additional 
supply. The scheme is estimated to cost £2,275,000. Three 
reservoirs are to be constructed on the Derwent, and a weir on 
the River Ashop. All pipes in main roads are to be laid along 
the sides. Provision is made for the formation of Joint Water 
Boards in the affected regions, and for raising capital under 
these agreements. 

The Stockton and Middlesbrough Water Bill is to change the 
name of the Joint Board to that of the Tees Valley Water Board 
Certain powers conferred upon the Board in 1876 and 1890, for 
taking land required to construct an authorized reservoir, 





are to be revived. A new service reservoir is to be constructed 
within ten years. The Corporation of Stockton are to be em- 
powered to borrow £153,460, the Corporation of Middlesbrough 
£184,152, and the Corporation of Thornaby-on-Tees £30,692. 
The charge for metered supplies is to be revised. 


a 


SUPPLEMENTARY WATER-MAINS FOR FIRE EXTINCTION. 


In the “Journat” for the 25th of January last year (p. 173), 
we noticed at some length a report made by Mr. Foster Crowell 
to the Fire Department of the boroughs of Manhattan and the 
Bronx, New York City, on the question of having separate water- 
mains for fire-extinction purposes. Mr. Crowell, it may be 
remembered, visited Cleveland, Milwaukee, Detroit, and Buffalo, 
and secured the information and data concerning the character, 
dimensions, efficiency, and cost of the pipe-lines upon which his 
report was based, and which were summarized in the article 
above referred to. The subject has recently been reported upon 
to the New York Fire Department by the Chief (Mr. Bonner) ; 
and some extracts from his report have been published in the 
“Engineer.” In addition to the particulars given by Mr. Crowell, 
Mr. Bonner furnishes some in regard to Boston, where at the time 
of the earlier report the system was being introduced. It appears 
there have been laid in that city, at considerable expense, about 
4000 feet of extra heavy 12-inch cast-iron pipe, with improved 
fire hydrants attached about 200 feet apart, with two 34 inch dis- 
charges, and a valve for each discharge. A separate tube is laid 
near the pipe-line for an electrical conductor, to be used in 
communicating between the boat and any part of the line. It 
will be used as a dry system during the winter season; but at 
all other times the pipe-line will be charged with fresh water, 
which will be maintained in position by the use of check-valves 
at either end. It has not yet been put in practical operation. 
It is laid with the intention of extending the system throughout 
the entire district, or where the fire risk is considered the greatest, 
in the near future. 

Mr. Bonner states that, after a careful study of the fire-pro- 
tection pipe system as now used by the above-named cities, there 
can be no question as to its practical utility, and as to its being 
the most economical auxiliary plant that any city could apply 
for its protection against fires. The streams of water that these 
pipe-lines can deliver is far greater in power than could possibly 
be obtained from many of the largest engines on land, and with 
a number of such lines well located on the front as well as on 
the rear of a fire, it would be safe to say that no fire could possibly 
extend beyond the effective points of the streams. These 
cities have taken advantage of a system that will prevent great 
conflagrations in the future by utilizing the power of the fire- 
boats that are usually lying idle during the progress of great 
fires in the hearts of their cities, It is stated that the system is 
so highly appreciated by the city authorities that they propose 
to continue adding to it yearly until dangerous sections of their 
cities shall be entirely encircled by the pipe-line system ; and in 
one instance at least the system will be operated by a permanent 
pumping plant, located near the river front, which will work in 
conjunction with the fire-boat or relieve the boat at any time if 
it should be required elsewhere. ; 

The defective point in the systems as now operated lies in 
the fact that, as now laid out, they have omitted to protect the 
roofs and rears of buildings, either of which positions during 
the progress of fires is just as important as the street in front of 
the fire. Great fires extend by the roof, and strip roofs of build- 
ings hundreds of feet ahead of the seat of the fire, and generally 
follow the currents and direction of the wind. With this pipe- 
line extended to the roof, and continuing in a circuit round each 
block, with discharge-gates for hose connections at about every 
200 feet or less, and with a main pipe to the roof connected with 
the underground system, or with an auxiliary pump located in 
the vicinity, ample protection would be afforded for the roofs and 
rears of buildings from the same system. It would also prevent 
the delay caused by hauling great quantities of hose to the roof, 
which otherwise must be done if it is desired to protect the 
roofs at any time during the progress of afire. This is practi- 
cally the only point of demerit in the pipe-line system; its con- 
tinuance to the roof would be but a trifling additional expense, 
and would protect that part of a building which is so easily 
stripped and fired during the progress of great fires. 

Mr. Bonner says there is no city better adapted for the use of 
the underground pipe system than New York, owing to its 
peculiar geographical lines. There are but few points where 
the total length would exceed 14 miles; the city having an 
abundant supply of water on both sides. With a pumping 
capacity of 23,500 gallons per minute, which is rarely, if ever, 
used for fires in our commercial centres, there is no reason why 
this system should not be utilized to a greater advantage than 
in any of the cities now having such a system in use. , 

The fact must be realized that the capacity of land engines to 
force water to great heights has been reached. When greater 
power is required to force water to meet conflagrations, and to 
great heights, it must be obtained from other sources than the 
steam fire-engines now in use; and Mr. Bonner says there is 
no system that could better be recommended than the one 
under consideration. There are high buildings in New York to 
the upper storeys of which it is entirely beyond the capacity of 
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the machinery of the Fire Department to force water. It must 
also be considered that the tall buildings of the present day, as 
well as the mercantile buildings, are of greater height and cover 
larger areas than ever before, and that fires will entail great 
loss if not promptly checked. If the department is not able to 
control the fire and surround the structures with large quantities 
of water, there is a possibility that such fires will extend and 
become great conflagrations. This source of danger can be 
obviated by adding an auxiliary plant for the use of the depart- 
ment in the form of the underground pipe-line, connected to a 
roof-line system, as well as an aérial line, which should connect 
to all of the tall buildings. This should be fed from the under- 
ground system, and also from the city mains, with the aid of 
auxiliary pumps—electric or steam—located at different points 
in the city. By the use of the auxiliary pumps, water could be 
forced to the topmost storey of any building, no matter how 
high, as well as to the circuit on the roof-line; and this would 
afford positive protection against any extensive fire in that 
section of the city. Mr. Bonner shows how he proposes to 
apply the system in New York, and says it would be so arranged 
that connections could be made to the city water-works mains 
at any time. 


<< 
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OBITUARY. 








The death took place on the 11th inst. of Mr. Jos—EpH KETTLE- 
BROUGH, who for upwards of 28 years had been Manager of the 
gas-works at Hedon, Yorkshire. He was in his 71st year. 


A man who always exercised ‘‘a marked influence on both 
the religious and social life” of Swansea has passed away in 
the person of Mr. Tuomas Puituips, J.P. Until failing health 
necessitated his retirement in 1892, he filled the position of 
Chairman of the Gas Company, and took more than ordinary 
interest in the development of their business. The deceased 
gentleman was 85 years of age. 





PERSONAL. 





Mr. W. H. Preece, C.B., F.R.S., having last Wednesday at- 
tained the age of 65, retired from the position of Engineer-in- 
Chief and Electrician to the Post Office. 

Although, as already mentioned in the “ JournaL,” Mr. ALFRED 
Lass has relinquished, on account of ill-health, the position of 
Secretary and Accountant of the Barnet District Gas and Water 
Company, his long connection with the undertaking will not be 
severed, as he has been elected to a vacant seat on the Board, 
caused by the death of Mr. W. Joslin. 

Mr. JosEpH CLAPHAM, of Keighley, has just been presented 
with anilluminated address in commemoration of his golden wed- 
ding, his eightieth birthday, and his forty-five years’ connection 
with Spiritualism in that town. It bore testimony to Mr. Clap- 
ham’s career as “a sterling and consistent champion of truth 
and principle,” and his ‘great, generous, and, in all senses, 
beneficial ” services to Spiritualism. 

We regret to learn that, owing to advancing years and failing 
health, Mr. Joun Macnik, the Manager and Secretary of the 
Londonderry Gas Company, has been compelled to relinquish 
his position. Mr. Macnie has been in the Company’s service 
for 32 years; and, in consideration of the valuable assistance he 
has rendered during this long period, the Directors propose that 
he shall be granted a retiring allowance equal to two-thirds of 
his salary. 








NOTES. 


Coal Storing and Handling Plant. 

Mention has already been made in a “ Note” of the chimney 
Construction necessitated by the conversion of the New York 
tramway system to electric traction, as an illustration of the in- 
cidental results of such a change. Further particulars recently 
to hand respecting the progress of this mechanical conversion 
scheme emphasize the lesson. It is made apparent that electric 
tramway working upon the New York scale means the generation 
of electricity at stations that approximate to gas-works in respect 
of the quantity of coal to be housed and handled. At the new 
power station of the Third Avenue Railway Company, there is a 
dock entered from the Harlem River. Hither come the coal 
barges, which are dischaged by mechanical means; the coal 
being elevated and distributed into bins having a capacity 
of 10,000 tons. From these the coal slides down to feed the 
fires, passing on the way through automatic weighers, which 
record the weight consumed, The weight received must be other- 
wise ascertained. An interesting feature is the special provision 
made against fire. Thereisa fire-pump which forces water into 
a 14-inch main, provided with nozzles for the attachment of hose- 
Pipes to bear upon the coal. The boilers are fired by Robey 
mechanical stokers, the hoppers of which are fed by the shoots 
leading from the automatic coal weighing machines. The out- 
put of the station is calculated at 100,000-horse power. This is 
to be delivered in the form of high-pressure alternating current 
to a number of rotary converter sub-stations, whence it will 





emerge, by means of the service mains, in the form of direct 
current at the voltage—550—found most convenient for working 
the motors on the cars. The extreme distance from the power 
station to the end of the main line is 12 miles. 


Occluded Oxygen for Trade Purposes. 


If a preliminary announcement by M. Jaubert to the French 
Academy of Medicine is borne out by future results, the range of 
employment of commercial oxygen will be vastly enlarged, and 
many remarkable industrial and other developments may be 
expected. The communication in question was of a rather 
mysterious character, and details are lacking ; but it is explained 
that the preliminary notice was only intended to secure priority 
for the discoverer. M. Jaubert’s claim is for having found a 
substance which, when used in the proper proportion, is capable 
of removing from the atmosphere of a closed chamber the car- 
bonic acid, water vapour, and other irrespirable gases pro- 
duced by a living animal enclosed in the chamber, while at the 
same time giving out automatically in exchange the mathemati- 
cally exact quantity of oxygen required to maintain the normal 
quality of the air. Two experiments were exhibited by Dr. 
Laborde—one on a guinea pig under a bell jar, the other on 
M. Jaubert’s brother, who wore a tightly-fitting respiratory mask. 
The demonstration seems to have been successful. The nature 
of the oxygen occluding substance is not mentioned; the only 
indication vouchsafed being that it is the lightest ‘‘ reservoir” of 
oxygen in existence. It isstated that three or four kilogrammes 
of the substance is enough to keep a healthy adult alive for 24 
hours in a space hermetically closed. If this is so, the value of 
the appliance in diving operations and rescue work in chemical 
factories and conflagrations will be inestimable. Dr. Laborde 
also suggests that the preparation will be of use in medicine, for 
dealing with cases of asphyxiation ; since a few grammes, which 
could be carried in the waistcoat pocket, would at once yield 
several decalitres of pure oxygen. Indeed, the capabilities of 
the substance are difficult to define a limit to. A very few pieces 
of it placed in the galley of a gas-burner might yield a surprising 
effect. 


Conditions of an Impulse Gas-Motor. 

Among the many attempts that have been made to realize an 
impulse steam-motor, the Parsons steam-turbine is one of the 
most successful. More attention will be concentrated upon this 
type of motor when the new and improved Parsons turbine 
torpedo destroyers have approved themselves on the measured 
mile. It is understood that the obstacle to the application of 
the same principle to gas-engines lies in the physical impossi- 
bility of getting any material to stand the flame heat at which 
such a motor would have to work. It has been proposed, how- 
ever, to cause the combustion gases at very high temperature 
and pressure to act in the first place upon, and impart their 
energy to, a body of some suitable heavy fluid at a high tem- 
perature, which would move at a much lower velocity, and in 
turn act upon a rotary motor or turbine. Upon this suggestion, 
Mr. Horatio Phillips writes in “‘ Engineering” to say that the 
problem thus stated has been worked upon by himself with 
inconclusive results. He first tried driving a Pelton wheel 
by the energy of a jet of high-pressure steam allowed to ex- 
pand to atmospheric pressure and a temperature of 212° Fahr. 
To obtain the best result, the buckets of such a wheel should 
be made to travel at one-half of the speed of the jet ; but long 
before this speed was attained, the wheel, though made of spring- 
tempered steel, was destroyed by centrifugal force. Then was 
tried diluting the neat steam, so to speak, with several times its 
own weight of hot water pumped into it before it issued from the 
orifice of the pipe. Though the plan looked feasible on paper, 
it did not succeed. The question of an impulse motor for steam 
or combustion gases is resolved by Mr. Phillips into this: If a 
Pelton wheel could be made strong enough to stand the neces- 
sary speed of revolution, a large proportion of the energy in the 
undiluted jet could be converted into mechanical power. With 
the jet diluted, the Pelton wheel could run at its proper speed ; 
but as the pressure on the buckets cannot be more than that 
given by the undiluted jet, and as the speed of buckets would be 
comparatively low, there would be a great loss of energy. 


_ 
— 





Manchester District Institution of Gas Engineers.—The annual 
meeting of the Institution will be held next Saturday, at the 
Grand Hotel, Manchester, under the presidency of Mr. W. S. 
Haddock, of Warrington. The first item inthe long programme 
of proceedings issued by the Hon. Secretary (Mr. S. S. Mellor, 
of Northwich) is a visit to the Gaythorn gas-works of the Man- 
chester Corporation, where, by permission of the Chairman and 
members of the Gas Committee, an installation of coke-con- 
veying, &c., machinery, as applied to inclined retorts, will be 
inspected, After luncheon, at the Grand Hotel, the business of 
the meeting willbe transacted. This will comprise the presenta- 
tion of the report and accounts, the election of two Vice-Presi- 
dents and the office-bearers for the current year, and also two 
new members. The President-Elect (Mr. R. G. Shadbolt, of 
Grantham) will then be introduced, and deliver his Inaugural 
Address. Mr. J. H. Brearley’s paper on “‘ The Balance-Sheet,” 
read at the last meeting, will be discussed ; and this will bring 
the business to a close. The members will afterwards take tea 


together as usual, 
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COMMUNICATED ARTICLE. 
THE FLASH-POINT OF BURNING OILS. 





By ALEXANDER RoBErRTSON, of Peebles, N.B. 


In view of the interest that is at present being taken in pro- 
spective legislation regarding the fixing of what should be the flash- 


point of lamp oils, it may be interesting and instructive to direct 
attention to some of the physico-chemical conditions having a 
more or less direct bearing upon the subject. 

To make plain the train of thought which suggested the 
writing of this article, it is necessary to start with some truisms 
which may help to put the reader and the writer in the same 
state of mind to examine impartially this vexed question. The 
object aimed at in fixing the flash-point of lamp oil is to secure a 
reasonable degree of safety from explosion and fires—more par- 
ticularly the former. It is evident that to ensure this reasonable 
degree of safety, the lamp oil must not give off vapour so as to 
form an explosive mixture with the air at a temperature such as 
that to which it may be subjected when used for domestic illu- 
mination. The conditions which influence the temperature of 
oil in the lamp are various, but may be conveniently defined as 
three: (1) Those arising from conditions external to the lamp, 
such as the temperature of the atmosphere in the place or room 
where the oil is used, or to the heat which may be radiated or 
convected from the fire-grate. (2) Those due tothe construction 
of the lamp, such as the conduction of heat from the flame of the 
burning oil by the metal-work to the oil in the lamp fountain, 
or radiated heat from reflectors. (3) The difference in the heat 
that may be transmitted to the oils in the lamp fountain due toa 
difference in the molecular structure or constitution of the oils 
themselves. 

All these conditions have received attention. The first and 
the second have been fairly well determined and fully taken into 
consideration in fixing what would appear to be such a flash- 
point as would ensure reasonable safety. It is very doubtful, 
however, if the third set of conditions has received the scientific 
investigation it deserves, as it would appear from recent lamp 
accidents that oils having like flash-points are very far from 
possessing a like degree of safety. In illustration of how the 
difference comes about, reference may be made to the knowledge 
recently acquired regarding equivalent differences in the com- 
bustion of illuminating gases. 

The gases acetylene, ethylene, and ethane all contain the same 
quantity of carbon in the molecule, only combined with different 
proportions of hydrogen; being members of three important 
homologous groups of hydrocarbons. Carbon is, as is well 
known, the element which emits the light during the burning of 
a hydrocarbon; yet the same quantity of carbon contained in 
these gases, instead of emitting anything like the same equiva- 
lents of light, emit light in the enormously different proportions 
of 250, 68, and 35 candles respectively. The question naturally 
suggests itself how sucha result comesabout. Recent investiga- 
tion has shown that the result is due to heat energy locked up 
in these respective compound gases, and to the manner in which 
this heat is given out in process of combustion. 

Acetylene has locked up in its molecules a quantity of heat 
energy largely in excess of that which would be given out by the 
combustion of its constituent elements separately. This locked- 
up heat energy is rapidly and locally evolved at the instant of de- 
composition ; and the heat given out is so quickly transmitted 
from molecule to molecule that decomposition is apt to take 
place even in the jet through which the acetylene passes to the 
flame, with the result that carbon may be deposited there and 
give trouble. Ethylene also has stored up in its molecules a 
considerable amount of heat in excess of that which would be 
given out by its constituents, carbon and hydrogen, but much 
less than in acetylene. The heat evolved during its combustion 
is neither so rapidly nor so locally given out as in the case of 
acetylene ; and there is therefore less tendency for the burner to 
become heated, or decomposition to take place in the jet of the 
burner. The stored-up heat is, however, given out in the body 
of the flame; bringing about decomposition, and setting free 
the carbon, and emitting still a considerable amount of light. 
Ethane, on the other hand, has not such heat stored up in its 
molecules, but rather contains less than that which would result 
from the combustion of its constituent elements separately ; and 
the combustion is still less rapidly and locally carried on, and at 
a considerable distance from the burner, where decomposition 
takes place, and where luminous carbon takes its part in giving 
out light with little or no transmission of heat to the burner. 

Now similar differences obtain in the case of lamp oils, due to 
the difference in their constitution. The largest proportion of 
American mineral lamp oils are mainly composed of paraffins 
belonging to the same group of hydrocarbons as the ethane gas; 
and they therefore develop the least amount of heat locally. 
The paraffins being also easily decomposed at comparatively 
low temperatures, and capable of decomposition into equivalents 
of simpler paraffins and olefines, with the absorption of heat 
and without the deposition of solid carbon, are the cleanest as 
well as the coolest burning of all lamp oils. 

The Scotch lamp oils are mainly composed of the paraffin 
and olefine groups of hydrocarbons; and for the reasons just 
explained, they also burn without developing much local heat, 
and burn both fairly cool and clean. But there are many other 





lamp oils—such as some of those from Russia—in which the 
paraffins are practically absent, but which are composed of 
other series of hydrocarbons of much higher specific gravities, 
which cannot be decomposed or cracked up without the deposi- 
tion of carbon, and which develop considerably more lucal heat 
than the other lamp oils composed mainly of the paraffin group 
or a mixture of the paraffin and olefine series of hydrocarbons. 
They consequently burn neither so cleanly nor so cool. As with 
illuminating gas, so with oil—that which burns cooler gives least 
light per unit quantity. But the public prefer such oils ; and on 
this account American oil commands a higher price than other 
less clean and cool burning oils, though possibly less safe. The 
constitution of lamp oils is further liable to great differences due 
to defective refining, and it may be in some cases wilful manipu- 
lation during the process—more particularly in the fractional 
separation of the oils by distillation. 

It is evident that, before an oil can be burned, it must first be 
volatilized and pass into the state of vapour ; and that therefore 
the temperature of the oil on the surface of the lamp-wick must 
be above the volatilizing point of the oil. As a consequence it 
follows that, other conditions being the same, the temperature 
of the burner should rise as the temperature at which the oil 
volatilized rises. At first sight, it might appear that the result 
of raising the flash-point—which is practically equivalent to 
raising the boiling-point—would necessarily involve a rise in the 
temperature of both wick and burner, and that thus the advan- 
tages of raising the flash-point would to agreat extent be nullified. 
But we have already seen that there are other conditions which 
may be present, having a material influence in modifying the 
heat evolved at the point of ignition. This, however, is not all. 
Lamp oils derived from petroleum or from artificial paraffin 
oils, consist of a series of hydrocarbons gradually rising in 
specific gravity and in their boiling-points. A good honest lamp 
oil consists of a cut from the distillate consisting of the whole 
series suitable for illuminating purposes, with light naphtha and 
heavy oils excluded. Now with such an oil it does not follow 
that the raising of the flash-point necessarily involves a greater 
development of heat in the burner. It will altogether depend 
upon the constitution of the oils, and what means are employed 
in raising the flash-point. 

The volatilizing point of a homologous series of hydrocarbons 
from the surface of a lamp-wick is, at first, that of the most 
volatile of the series. But as each successively less and less 
volatile portion evaporates, the temperature rises, till every 
member of the series is evaporated simultaneously, as they are 
brought forward by the capillary action of the wick and under 
the heat influence of the flame. If the sole condition operating 
in determining the temperature of the wick and burner was the 
volatility of the oil, the temperature would be the mean of their 
respective volatility. We have seen, however, that with the 
paraffin group of hydrocarbons, they are easily decomposed. 
Indeed, they decompose at their temperature of evaporation ; 
and this is more particularly the case with the higher and less 
volatile paraffins. As heat is absorbed in the cracking-up pro- 
cess, the temperature of the wick and burner is thus kept lower 
than it would otherwise be ; and therefore lamp oils mainly com- 
posed of paraffins do not necessarily develop more heat in the 
burner as the flash-point rises. Therefore, the petroleums mainly 
composed of paraffins are made safer in proportion as the flash- 
point is raised. Besides, if the flash-point is raised as it should 
be by fractionating out a portion of both the most and least 
volatile of the paraffines, the mean volatilizing temperature from 
the surface of the wick would not be much altered either way. A 
similar set of conditions obtains with properly fractionated oils 
composed of mixtures of paraffins and olefines, as is the case 
with Scotch oils. 

The conditions are very different in the case of oils which de- 
compose with the evolution of carbon comparatively close to, or 
in the surface tissue of, the lamp-wick, due to their molecular 
structure (as already explained), to defective chemical treatment, 
or to the intentional method in which the oils have been frac- 
tionated. In suchcases, a large amount of local heat is evolved, 
which is much in excess of that necessary for evaporation. This 
excess of heat is dissipated in all directions; and there have 
been instances in which the lamp-burner fittings have been quite 
destroyed, and the contents of the fountain fired. 

It is evident, therefore, in fixing a flash-point, that it would 
be impossible to fix it so as to render the latter class of oils 
reasonably safe, without unnecessarily increasing the cost to 
the public, and causing unnecessary loss to the class of 
lamp-oil producers who had naturally clean and cool burning 
oils, and who had put them upon the market after honest frac- 
tionation and carefulchemical treatment. Very similar remarks 
apply to lamps. Just as the demand for low-priced oils has 
induced the toleration of low-flash point and impure oils, and 
made the Government reluctant to impose restrictions, so it 1s 
with lamps. There is no doubt that badly constructed, flimsily 
got-up lamps have been as much to blame for accidents as faulty 
oils. Though this may be the case, however, there must be 
some standard of flash-point; and while it would be unfair to 
fix a standard that would press with undue hardship upon the 
consumer or the producer, yet both commercially and in the 
interests of public safety the standard should be so high as to 
make oils reasonably safe under the conditions which must be 
unavoidably present at certain times, and under common circum- 
stances, during their use. 
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The present flash-point is 73° Fahr. It is evident that such a 
flash-point is too low, even for the highest class of oils, as cli- 
matic conditions alone are on many occasions such as to raise the 
oil to the explosive point; and however cool burning the oil 
may be, and however well constructed the lamps, some heat must 
pass from the luminous flame by radiation, if by nothing else, 
tothe oilin the fount. It therefore seems evident that the flash- 
point should be raised, so that with care, and under the best con- 
ditions, there should be a desirable and reasonable amount of 
safety attending the use of an article that has become a necessity. 














TECHNICAL RECORD. 
THE NAPHTHALENE QUESTION. 





The following is an abstract-translation of a paper on this sub- 
ject by Dr. P. Eirner, of Carlsruhe, read before the Mid-Rhenish 
Association of Gas and Water Engineers. The text of the paper 
has been given in the ‘ Journal fiir Gasbeleuchtung.” 


The researches of which an account is given in this paper 
were undertaken at the instigation of Dr. Bunte, and were 
carried out in the laboratory of the technical college at Carls- 
ruhe. The results indicate primarily how existing naphthalene 
deposits may be removed ; but they also afford the basis of a 
scleme for the prevention of the occurrence of naphthalene stop- 
pages. The naphthalene trouble has already evoked a number 
of similar investigations, among which may be cited some 
recorded in 1891 by Herren Kunath and Hasse, and others, also 
of that year, by Dr. Bunte. In place, however, of taking these 
researches as a starting point, it may be more convenient to 
recapitulate briefly the results so far obtained. 

Naphthalene is a hydrocarbon of analogous constitutioa to 
benzene, as is apparent from the annexed graphic formule— 
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Thus benzene is of simpler constitution than naphthalene. Ben- 
zene is a liquid of aromatic odour, which solidifies to crystals 
at 6° C. (43° Fahr.), and boils at 80° C. (176° Fahr.). Naphthalene 
has larger and heavier molecules, which are richer in carbon, 
It is a solid at ordinary temperatures; it melts at 80° C. 
(176° Fahr.), and begins to boil at 217° C. (423° Fahr.). Like 
benzene, however, it volatilizes at ordinary temperatures, and 
forms naphthalene vapour, just as water evaporates and yields 
aqueous vapour at the prevailing temperatures, Both naphtha- 
lene and benzene occur in very varying amount in illuminating 
gas; and the question at once arises, At what stage in the manu- 
facture do these bodies arriveinthe gas? A definite answer can 
be given to this question. Both practical research and theory 
show that neither benzene nor naphthalene can be produced in 
the cold from the constituents of the finished coal gas. Gas from 
which benzene and naphthalene have been completely removed, 
remains free from them. The crude gas as it leaves the retort 
contains them, however; and consequently they must be formed 
in the retort during the gasification of the coal. They are formed 
by heat at the same time as the other gaseous constituents. 
The next question is how the benzene and naphthalene arise in 
the gasification of the coal; and this remains as yet unsettled. 
Gasification is essentially a destructive process, of which our 
conceptions may be stated thus: The molecules of the coal 
substance are undoubtedly of very complex composition. They 
consist of a great number of atoms of carbon, which are linked 
to one another after the manner of a chain, and are combined 
with atoms of hydrogen, and in some cases with atoms of oxy- 
gen and nitrogen also. Such chains are to be found in cellulose 
or wood fibre, in the fatty acids, and many other organic sub- 
stances ; and they may be illustrated by the graphic formule— 
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These compounds are readily comprehended if the atoms are 
regarded as small bodies imbued with life, and possessed of 
arms with which they can lay hold of other bodies, The carbon 





atom has four arms, the hydrogen atom only one, and the oxygen 
atom two. Chemicalcompoundsare formed by the atoms mutually 
seizing and holding one another by theirarms. But in addition 
to the ‘open ” chains illustrated above, in which there are free 
ends, there are also to be found in the coal substance chains in 
which the initial and final members are united to one another, so 
that rings are formed, such as are illustrated in the formule for 
benzene and naphthalene. Bodies having ring formule display 
different properties from open-chain substances. 

One or several lateral chains can be attached to single carbon 
atoms in the case of substances of either ring or open-chain 
formula. Thus there are obtained new substances which are 
described as “ homologues” of the substance from which they 
arise. For instance, toluene and xylene are homologues of ben- 
zene, as is shown by the graphic formule :— 
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When coal, of which the molecules are represented by such 
rings and chains, with lateral chains, is subjected to strong heat 
in the retorts, vigorous movement and concussion take place 
among the molecules; for heat itself is but molecular movement. 
The molecular chains are hurled about, rebound on, and pound 
one another the more vigorously the higher the temperature to 
which they are exposed. The long chains are thus ruptured 
into fragments, which may be partly separate members and partly 
their elementary constituents. The arms of the atoms which 
are set at liberty seize the free arms of other atoms; and thus, 
from the heavy unwieldy molecules of the coal substance, result 
fresh smaller and more mobile molecules, which constitute the 
new substances which are found in coal-gas and the bye-products. 
The ring-shaped structures are far less readily ruptured in the 
general destruction, as by their constitution they are more firmly 
held together than are the open chains. Thus it happens that 
such ring-shaped structures, notwithstanding their relatively 
large and unwieldy molecules, are preserved in considerable 
quantities. But the attached lateral chains are partially torn 
off, or are abbreviated; and benzene, naphthalene, and similar 
bodies, such as anthracene, and their more simple homologues, 
remain, and mingle as vapour with the gaseous products, 

By such phenomena there is produced coal gas, which is chiefly 
a mixture of hydrogen, methane, ethylene, carbonic oxide, car- 
bonic acid, and benzene vapour. The higher homologues of 
benzene, of naphthalene and its homologues, anthracene, and 
other substances, on account of the magnitude of their molecules, 
are by no means readily volatile. They condense as soon as 
the gas is cooled, and, mixed with soot, form the tar. The coke 
which remains in the retort consists (apart from the mineral 
constituents or ash in the coal) chiefly of carbon, which is split 
off from the molecules in the course of the decomposition of the 
coal substance, and is non-volatile. Coke contains also some 
particles of the original molecules; the quantity of these being 
greater the less thoroughly the coal was gasified. In addition 
to these three chief products of gasification, there are formed 
also small quantities of water, ammonia, cyanogen, and sul- 
phuretted hydrogen. Such are roughly the chief features of the 
process of gasification. The quantitative relations of the different 
components of coal gas and of the coal which is gasified, are 
shown in the following table, which gives mean values. Varia- 
tion of the description of coal and the method of gasification, 
will cause deviations from these figures, 


TABLE I.—Coal Gas. 
































Composition. 
One Cubic | 100 Parts by 
= | Foot of Weight of 
Percentage Feqeainge Gas contains] Coa! yield 
y | y 
Volume. | Weight. 
Grains. Parts. 
Hydrogen (Hz). . . 47°0 74 18°4 1°26 
Methane (CH4) . . 34°0 | 42°8 106°2 7°29 
Carbonic oxide (CO) . 9'0 19'9 49°4 3°39 
Benzene (C,H,) P 1°2 7°4 18°4 1°26 
Ethylene (C2H4) . . 3'8 8°4 21°o 1°44 
Carbonic acid (CO,) . 2°5 | 8°6 21°4 1°47 
Nitrogen (Nz). . 2°5 | 5°5 13°5 0°93 
100°0 | 100°0O 248°3 17°04 
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But even of greater significance than the above table for our 
present purpose, is the subjoined statement of the quantities of 
the chief products obtained by the gasification of 100 parts of coal, 
and of the quantities of benzene and naphthalene formed, and 
their distribution among the chief products. Finally, there are 
appended the amounts of the vapours of benzene and naphtha- 
lene which 1 cubic foot of gas and the gas from 1 ton of coal can 
retain at 10° C. (50° Fahr.). 


TABLE II. 


100 parts by weight of gas coal yield— 


Coke... « ».... «+ 68 parts 
Water (gas liquor) . . 10 4, 
Tar . ’ cs, 2} 








5 » (containing 6 per cent. = 0°3 part of 
naphthalene) 
Coal gas . «. « « 17 4, (containing 8 per cent. = 1°4 parts 


of benzene) 

There are thus obtained from 100 parts by weight of coal 1°3 
parts of benzene, distributed thus— 

1'25 parts = 96*2 per cent., in the gas. 

0'05 parts = 3° per cent,, in the tar. 

1°30 parts = 100 per cent. 
and o°3 part of naphthalene distributed thus— 

Traces = — per cent., in the gas, 

0°3 part = 100 per cent., in the tar. 


0°3 part = 100 per cent. 
Coal gas at 10°C (50° F.) retains— 


Per Cubic Foot. 





Per 10,765 Cubic Feet (1 ton 
of Coal, at 30 Cubic Metres 
of Gas per 100 kilos.) 
146 lbs. 


Benzene . . . . + 94°'8 grains 
1 lb. 54 oz. 


Naphthalene. . . . 0°87 5, 
The above are, of course, only approximate values in round 
numbers, It is specially noticeable that almost the whole of the 
benzene is found in the gas, and that only about 3°8 per cent. 
is in the tar. Conversely, there are normally only traces of 
naphthalene in the gas, and nearly the whole of it passes into 
the tar. The proportions in which the benzene is distributed 
between the gas and the tar are less striking because the gas is 
capable of retaining considerably more benzene than results 
from the gasification of the coal. It is otherwise with naphtha- 
lene, for more is produced than the gas can retain; and there- 
fore we should expect that the gas must always besaturated with 
naphthalene vapour. But actually there are normally found only 
traces of naphthalene in the gas. Some influence must there- 
fore be at work which withdraws naphthalene from the gas to 
the tar. The cause lies in the solvent power of the constituents 
of the tar fornaphthalene. Chief among these constituents, may 
be mentioned the homologues of benzene, which have ring 
formule with lateral chains attached. These compounds dis- 
solve naphthalene freely, and remove it from the gas while they 
are condensing to tar, and, in the form of a tarry mist, are in 
intimate contact with the gas. Obviously the removal of the 
naphthalene from the gas will be so much the more thorough 
the more such tarry mists are found in the gas owing to conden- 
sation, and the longer and more intimately the crude gas is 
brought into contact with these mists. Hence the important 
inferences may be drawn that the homologues of benzene must 
not be destroyed by too high a heat in the retorts, and that con- 
densation must be both slow and abundant. Therefore a few 
water condensers, which act very vigorously, and rapidly bring 
the gas to a low temperature, do not suffice to remove the 
naphthalene from it. It is much more to the purpose to cool 
the gas slowly at first to the outer temperature in large atmo- 
spheric condensers, and then further to reduce its temperature 
by means of water condensers. The rule which experience has 
taught—that good and abundant condensation is the best means 
of avoiding naphthalene stoppages—is thus substantiated. 

But gas-works are frequently not in a position to have their 
condensing plant such as this fundamental rule demands. Con- 
sumption increases, and the claims on the gas-works grow; and 
it is sought to make existing plant suffice as long as possible, 
with the result that more is required of it than it is capable of, 
If in this manner the condensing plant proves inadequate for 
the increased consumption, small quantities of naphthalene will 
remain in the gas, and will be deposited in the apparatus and 
distributing system wherever the conditions are favourable to 
the deposition of naphthalene. In order to avoid naphthalene 
stoppages under these conditions, attempts have been made to 
hinder the formation of naphthalene in the retorts. But clearly 
these schemes are useless, for a consideration of the quantity of 
naphthalene which is normally formed in the retort, and the 
small proportion in the gas which suffices to produce stoppages, 
will convince us that nothing would be gained if the quantity of 
naphthalene formed were reduced to less than one-half the 
normal quantity. It has also been imagined that the steam or 
the ammonia in the gas acts as a special carrier of naphthalene, 
and that naphthalene stoppages would vanish if the gas were 
completely dried or the ammonia entirely removed. But Kunath’s 
researches showed that neither aqueous vapour nor ammonia 
was the cause of naphthalene stoppages. Thisconclusion might 
have been foreseen, for the vapour of naphthalene behaves like 
any other vapour, and requires no special carrier. On this 
account, also, experiments aiming at the removal of naphthalene 
feom the gas by the addition of other vapours (benzoline, &c.) 
have proved fruitless, 








In order to find a rational method of combating naphthalene 
stoppages, we must consider in the first place what are the con- 
ditions which would cause the deposition of naphthalene from 
the gas. Naphthalene exists in the gas as vapour—just as water 
occurs in the atmosphere as aqueous vapour. The behaviour 
of the naphthalene in gas resembles that of aqueous vapour 
in air. If the air is saturated with aqueous vapour at a certain 
temperature—say, 20° C.—this temperature is the dew-point of 
the air. Ifthe temperature of the air falls below the dew-point, 
dew or rain is produced by the separation of the water from 
the air; for the air is capable of retaining more aqueous vapour 
as the temperature rises, and less as it falls. If the dew-point 
is below the freezing point—say, — 2°C.—the air is saturated 
with aqueous vapour at that temperature ; and if it is cooled to 
a lower temperature, water will be separated from it—no longer, 
however, as a liquid, but in the solid form as hoar-frost or snow. 
Exactly the same conditions obtain with the naphthalene in gas. 


take up at (say) 10° C., then the naphthalene dew-point for this 

gas is 10° C., and naphthalene will be separated from it if the | 
temperature falls below 10°C. As this separation occurs at a_ 
temperature below the melting-point of naphthalene, the sub- | 
stance separates in the solid state. Moreover, as naphthalene; 
crystallizes very readily, the well-known voluminous scaly or 
laminated crystals are formed, and soon fill and stop up the) 
main. Naphthalene deposits and stoppages therefore occur only 


If the gas contains as much vapour of naphthalene. as it can i ! 


in those parts of the apparatus and mains at which the temper- } | 


ature is lower than the naphthalene dew-point. \ 


But the naphthalene only separates in crystalline laminz if it \ 


is deposited alone in the pure state. _ If liquid hydrocarbons, all | 
of which dissolve naphthalene very freely, are separated along | 
with it, then the naphthalene is dissolved as it condenses, runs 


away with the liquid ee a to the nearest syphon, and 
. 







causes no stoppages. These dicate the courses which | 
must be pursued to avoid nap stoppages, and to remove | 
deposits of naphthalene. oe 

The vapour of a good solvent for naphthalene, which will 
separate when the gas is cooled along with the naphthalene, 
must be imparted to the gas in su t quantity for the solution 
of the deposited naphthalene. garburetting of the gas can 
be applied either on the works to whole of the gas made, in 
order to avoid naphthalene stoppages, or locally so as to get 
rid of existing naphthalene deposits. 

But in order that the treatment of the gas in this manner may 
prove practicable, the carburetting liquid whichis imparted to 
the gas must fulfil four conditions—viz.: (1) It must havea very 
great solvent action on naphthalene. (2) The quantity of liquid 
required to be used must be as small as possible, (3) The 
illuminating power of the gas must not be appreciably atfected 
by it. (4) Its price must be so low that the cost of the process is 
not excessive. 

The following solvents for naphthalene were examined, to see 
to what extent each fulfilled these conditions: Alcohol; petro- 
leum ether, boiling between 80° and go® C. (176° and 194° Fahr.) ; 
benzene, boiling between 80° and 84° C. (176° and 183° Fahr.); 
toluene, boiling between 110° and 112° C. (230° and 234° Fahr.) ; 
and xylene or solvent naphtha, boiling between 135° and 140° C. 
(275° and 284° Fahr.). The solubility of naphthalene in these 
liquids at different temperatures was first ascertained, with the 
results shown in Table III. 


TABLE III.—Solubility of Naphthalene at Different Temperatures. 





















Parts by Weight of Naphthalene Dissolved 
by 100 parts by We'ght of the Solvent. 
Solvent. —" 
| 

At 10°C. (50° F.) | At 0° C, (32° F.) 
FICOMOR ts. ceo0 tas” is Ok 5 00 | 4°25 
Petroleumether. . . . 11°05 | 7°75 
meprene 1. 2 6 88 -s 40°70 | 32°00 
MOMEBHE <6 on av ye. Le 35°30 | 24°80 
RVIOBE 6 6s 8S ee 29°09 20°80 


The best solvent therefore is benzene, Before deciding in its 
favour, however, we must consider how much of each liquid 
must be added to the gas to saturate it, and how much is 
separated again on cooling, and is thus available for dis- 
solving naphthalene. The carburetting liquid only acts as a 
solvent of naphthalene if it separates out again as a liquid. As 
vapour, it does not dissolve naphthalene. The tension of the 
liquids, or the pressure which they exert at different tempera- 
tures in order to pass over into the gas as vapour, was investi- 
gated, with the following results :— 


TasLe I1V.—Tension at Different Temperatures in Millimetres of 
Mercury. 





| 
— At 0° C. (32° F.) | At 10° C.(50° F.) | At 20° C. (68° F.) 





Afoohol «2 i). « 12°0 | 20°0 43 0 
Petroleum ether . | 53'0 69°0 | 100'0 
Benzene | 25°0 | 49°90 | 76°0 
wowene . .. + « | 85 I4°0 | 230 
Mylene. + wo ss | 3°0 | 4°2 | 770 





From these figures may be calculated the quantity of each 


~ pee neal 
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liquid which 1 cubic foot of gas takes up in order to become 
saturated with its vapour. 











TABLE V. 

s At 10° C, At 20° C, 

ed At 0° C. (32° F.) (50° F.) (68° F.) 

Grains. Grains. Grains. 

One cubic foot of gas takes up of— 

Blech ves cw ae 16°02 22°37 47-46 
Petroleumether . ... . 137°90 173°71 247°17 
Benzene... « « » e 50°78 94°65 145°39 
TOWMGnG. « + « «+ 20°32 31°79 51°89 
Xylene-. 2. 2. «© « 7°38 11°06 18°35 














If the gas is saturated with the vapour at 20°C., then on 
cooling to a lower temperature the liquid separates out until the 
limit of saturation at the lower temperature is attained. The 
liquid which separates is available for dissolving deposited 
naphthalene. Any liquid which remains as vapour in the gas is 
wasted so far as the solution of naphthalene isconcerned. The 
following table shows the relations for the different liquids and 
temperatures :— 

TaBLeE VI, 





Grains of Liquid which 
Separate from 1 Cubic Foot of 
Gas when it is Cooled. 


Grains Retained 
as Vapour at 

















From 20° C.|From 10° C.|From 20° C. “ - 
to 10° C, to o° C, to o° C, 10°C. o°C. 
Alcohol. . . 25°09 6°35 31°44 22°37 16'02 
Petroleum ether | .73°46 35°81 109'27 173°71 137°90 
Benzene. .-. 50°74 43°87 94°61 94°65 50°78 
Toluene 20°10 11°47 31°57 31°79 20°32 
Xylene . 7°29 3°68 10°97 1r‘06 7°38 











From these figures and the table of solubility of naphthalene 
in the liquids (Table III.), we can calculate how much naphtha- 
lene can be dissolved by the quantity of each liquid which 
separates from 1 cubic foot of gas when it is cooled through a 
given range of temperature. 


TABLE VII. 





Grains of Naphthalene Dissolved by the Quantity of 
Carburetting Liquid which Separates from 1 Cubic 
Foot of Gas when it is Cooled. 








From 20°C, From 10° C, From 20° C, 
to 10°C, to o° C. to o° C. 
Alcohol .. « « « 1°25 0°27 1°34 
Petroleum ether . 8°12 2°78 8°47 
Benzene At 20°65 14°O4 30°28 
Toluene . . . e 7°10 2°84 7°83 
Xylene. . . . a°XE 0'76 2°28 











Next it is easy to calculate how many cubic feet of carburetted 
gas must be cooled so as to yield by condensation the quantity 
of the solvent which will dissolve 100 grains of naphthalene. 


TABLE VIII. 





Cubic Feet of Carburetted Gas needed to F ffect the 








Gas Solution of 100 Grains of Naphthalene when 
Carburetted the Gas is Cooled. 
with 
| 
| From 20° C. to 10° C. From 20° C. to o° C. 
BiCONO!. 6 deveiis 7 79°18 74-79 
Petroleum ether . 12°31 11°81 
Benzene e 4°85 3°30 
Toluene 14°10 12°77 
Xylene. 47°37 43°85 








Finally, from these figures and the figures given in Table V. of 
the quantity of liquid taken up by the gas, it is easy to calculate 
the quantity of liquids with which the gas must be saturated at 
20°C, in order that 100 grains of deposited naphthalene may be 
dissolved by it. 


Taste IX. 





Grains of Liquid with which the Gas must be Saturated 
at 20°C, in order that 100 Grains of Naphthalene may 
be Dissolved when the Gas is Cooled. 





From 20° C. to 10° C, From 20° C. to o°C. 





A'cohol 





or 8 

Petroleum ether . a on 
eneee: Ss es et 705 479 
WOMene: “sg et 732 663 
OO es fe! a ala 869 804 





Assuming that the carburetting liquids are obtainable at the 





rices named, the cost of the process per roo grains of naphtha- 
ene dissolved is shown in the following table :— 


























TABLE X. 
cost of the heer ae Lag hm, 
P Pri Grains of Naphthalene Dis- 
a —_—- Gan solved, when Gas is Cooled. 
j (say). 
From 20° C, to} From 20° C. to 
10° C. oC, 
d. a dd. d. d. 
Alcohol . . . 1°744 z 2 0°936 o'884 
Petroleum ether 1'907 ey 0'829 0°795 
Benzene. . 1°090 94 o'r10 0°075 
Toluene. . 1°526 1 i} o'160 Or 4 
Xylene. 0°545 4% 0'067 0°063 











At these prices, therefore, xylene (solvent naphtha) is the 


cheapest agent for use. Coal gas, however, always contains 
appreciable quantities of the vapours of homologues of benzene 
—such as toluene and xylene—and so it is not necessary to use 
the full quantity required according to the calculations in order 
to secure the desired effect. Thus the xylene process proves 
even cheaper than is indicated above. The quantity of xylene 
that must be used per 1000 cubic feet of gas cannot be stated 
universally, for it varies according to the conditions of manufac- 
ture, the condensation effected, and other circumstances. It 
must be ascertained by trial. As arule, 8°75 grains of solvent 
naphtha per cubic foot of gas, or 1} lbs, per 1000 cubic feet, will 
suffice. Step by step the quantity used should be diminished, 
until what is just sufficient has been ascertained. 

But it is not only on account of its cost that the solvent 
naphtha process proves the most rational one. From Table VI. 
it will be seen that less xylene remaius in the gas after cooling 
than of other agents. The quantity which remains is so small 
that it cannot affect the illuminating power of the gas; but such 
is not the case with petroleum ether, benzene, and toluene. So 
much of these agents is retained by the gas that its flame 
becomes enlarged, and is rendered smoky thereby. They do 
not comply with the third of the four requirements laid down. 
The researches now recorded indicate that carburetting gas with 
solvent naphtha is at once the most rational and the cheapest 
means of avoiding or getting rid of naphthalene stoppages. 

In order to apply the process to local deposits of naphthalene, 
the solvent naphtha is poured through a hole in the main 
shortly before the deposit, so that the gas when charged with 
the vapour of the naphtha passes over the deposit. Then the 
solvent naphtha will condense in any place where cold causes 
the naphthalene to condense, and will get rid of any stoppage. 
If the gas is carburetted at the works, in order to avoid deposits 
of naphthalene the carburetting should be carried out in the 
warm, in the same manner as gas is carburetted with benzene; 
but the carburetting plant can be much smaller than that used 
for benzene. 





<> 
a oe 
— 


NERNST’S ELECTRIC LIGHT, 





In the last number of the “ JourNAL,” we gave the text of the 
paper on the above subject read by Mr. James Swinburne at the 
Society of Arts on the 8th inst. It gave rise to an interesting 
discussion, the chief points in which are noticed below. 


The first speaker was Professor Ayrton, F.R.S., who congratu- 
lated Professor Nernst on having achieved the wonderful result 
of rendering an insulator conducting by simply heating it, and 
also the author of the paper on the way in which he had brought 
the subject before the meeting. The knowledge that an insulator 
could be made to conduct electricity by heating it was much 
older than the recent experiments of Sir W. Roberts-Austen ; for 
some twenty-three years ago a paper appeared in the “‘ Trans- 
actions” of the Royal Society on the subject of the extraordinary 
diminution of resistance in a solid electrolyte by heating. Ithad 
also been known ever since carbon filament lamps had been on 
the market that there were certain difficulties connected with 
them, and many experiments had been made, and patents taken 
out, with the object of using refractory earths. But no one 
before Professor Nernst had apparently thought of the simple 
expedient of heating a very good insulator with a match or 
spirit lamp, applying a current of suitable potential, and thus 
obtaining a brilliant light. This result was clearly of enormous 
commercial importance, and would be an entirely new departure 
in glow-lamp electric lighting. It was also extremely interesting 
from the purely scientific side, as it touched on a question which 
Mr. Swinburne had passed over rather lightly, as though only a 
few foolish people fancied there was something in the Wels- 
bach mantle which they did not entirely understand. This 
invention showed that illuminating gas was not necessary 
for obtaining light by incandescence from the rare earths. 
Some few years ago he endeavoured to ascertain if any report 
had been made throwing light on the question whether the 
effect of the Welsbach burner depended solely on the high 
temperature; and he found a reference to a German paper 
in which experiments were quoted which seemed to show that 
the high temperature was not the sole factor. Subsequently 
he discussed the matter with a distinguished English chemist, 
who fully agreed in the view that it was not solely a question of 


— 
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temperature; and more recently he again discussed it with Pro- 
fessor Elihu Thomson in America, who took exactly the same 
view. Many people thought that the material of which the 
mantle was made absorbed oxygen from the air or the gas, and 
compressed it, much as spongy black absorbed hydrogen and 
oxygen, and so caused 'these gases to burn under considerable 
molecular pressure. It was not merely that the bunsen flame 
raised the material to a high temperature, but that the gas and 
air were compressed together in the pores of the material, so 
that the gas was burnt under pressure, and so a much higher 
temperature was obtained than would otherwise be reached. In 
the glow lamp, as they were not dealing with gas, it did not seem 
that the materials could play any such part. There appeared 
to be something in this idea, because it was necessary for the 
mantle to have a certain composition—in fact, it was the addi- 
tion of o°4 per cent. of ceria which converted the Welsbach 
mantle from a ghastly failure commercially into a wonderful 
success. He should like to know whether the mantle was not 
at a much higher temperature than the flame which surrounded 
it, and whether a particular combination of materials did not 
reach a much higher temperature than another combination 
immersed in the same flame. If so, it was not merely the tem- 
perature of the flame which produced the result. He should 
like to know the reason of the difference in the colour of the 
light of the Welsbach and the Nernst lamps—was it a difference 
in material or in temperature ? 

Professor Ayrton was followed by Mr. Hiram S. Maxim, who 
said he had always understood that the light in the Welsbach 
burner did not depend entirely onthe temperature. There were 
many things in Nature which gave light without any heat at all; 
such were glow-worms and fire-flies. His opinion was that any 
substances, if there were any, {which did not volatilize at all, 
would give a light proportionate to the temperature—that 
platinum, or iridium, or iron, if the iron were not burnt, would 
all give the same light at the same temperature, provided none 
of the material was wasted; but if the least particle passed into 
the air, the flame would be coloured. In the Welsbach burner 
the light was not white; and this, he thought, indicated that 
some change was going on which made the apparent light higher 
than that due merely tothe temperature. If carbon were heated 
to the same temperature, it would not give the same light. 

Mr. W. M. Mordey thanked Mr. Swinburne for speaking the 
truth about the 200-volt lamps. The supply of lamps was, he 
said, a matter which really required attention, because it led 
to a great deal of dissatisfaction. He thought the correct plan 
would be for the companies to supply not electricity, but light ; 
and instead of persuading customers to buy lamps of any par- 
ticular kind, they should make an inclusive charge, and supply 
them with lamps themselves. This would prevent dissatisfac- 
tion. He congratulated the Society on the paper, which, he 
thought, would mark a new epoch in electric lighting ; and they 
must also congratulate Professor Nernst on his invention, and 
take care he was not robbed of it. He agreed with Mr. Swin- 
burne that the possibilities of the carbon filament were about 
exhausted ; and it was remarkable that just when the filament 
was failing to meet the requirements, this new invention should 
be brought forward which seemed to meet the case. But, 
though the new lamp was evidently a very robust child, it was 
still a child, and it would at any rate take a little time to displace 
existing lamps. 

A question was put by Dr. Fleming as to whether or not there 
was any deterioration in the quality of the lamps after a time, 
such as occurred with carbon filaments and Welsbach mantles; 
because this would, he said, be very important in considering 
the commercial value of the invention. Ifthe lamp only required 
1 or 1} watts at starting, and, after a few hours’ work, 40r5 
watts, it would be a serious disqualification. It was well known 
that most of these radiants deteriorated after a time. 

Mr. H. Colefax remarked that several applications for patents 
had already been made which appeared to claim the benefit of 
this discovery ; but he did not think they would prove successful. 
With regard to the question of deterioration, he was told by 
Professor Nernst that, as far as he could discover, the lamps 
did not deteriorate in use. Of course, this could only be proved 
by experience; but if it were so, it would be very remarkable, 
seeing that in every other form of incandescent lighting yet 
tried there was this deterioration. He expressed a desire to 
learn from Mr. Swinburne what it was that limited the life of 
the filament; because, when he saw Professor Nernst, he did 
not think any explanation had then been arrived at. He was 
astonished at the progress which had been made in the eight 
months since he first saw the invention. The limit then was 
200 hours; early experiments having only attained 40 hours. 

The next speaker was Mr. Campbell Swinton, who said Pro- 
fessor Ayrton was not strictly accurate in stating that this was 
the first attempt to use a heated electrolyte. Some twenty 
years ago, Jablochkoff showed in London a lamp consisting of a 
strip of kaolin, along the top of which he put what he called 
a match, which consisted, he believed, of carbon mixed with 
treacle. This conducted the electricity—1oo volts—until it 
heated the kaolin ; and this formed the conductor. He would 
not go into the question of how far that was an anticipation of 
the present invention ; he only wished to correct the impression 
that nothing of the kind had been tried. They must all admire 
the great advance which had now been made. With regard to 
the lighting power of incandescent gas-mantles, he had made 





many experiments on them with cathode rays, by which they 
could be heated to a high temperature without the use of gas 
in the ordinary sense; and he found there was no appreciable 
difference in the amount of light from a mantle of pure thoria, 
and one with the addition of a small percentage of ceria. 

A question was asked by Mr. A. H. Dykes as to the power 
required for these lamps. He said he had been working out a 
scheme for street lighting, and had found the difficulty was 
that, while arc lamps were too large, ordinary incandescent 
lamps were not a great success. The Nernst lamp appeared to 
have many advantages for such purposes; and as the volume of 
light-giving material wasso much larger than a carbon filament, 
it would have much greater penetrative power in foggy weather. 
With regard to lighting up, a man could go round and apply 
heat underneath the lamps quite as well as he could turn on the 
ordinary gas-tap. ; 

Replying to the discussion, Mr. Swinburne said that the ques- 
tion of the temperature of a Welsbach burner was a very large 
subject, with which he could not attempt to deal fully. If they 
examined a burner with the mantle off, there was a zone of very 
high temperature which would easily fuse platinum; but most 
measurements made were erroneous, because they were taken 
with athermopile, which never showed the real temperature of the 
burner. The great difficulty was to get what was in the burner 
up to the temperature of the burner. In dealing with the 
light given by incandescent bodies, it must be remembered 
that the light depended on the emissivity. To get the highest 
efficiency, one must have emissivity enough to give plenty of 
light without robbing the flame of its heat too soon. From a 
white oxide like thoria, one did not get much light; but if a 
small percentage of ceria or some other coloured oxide—it did 
not much matter what—were added, light was obtained. In 
making Welsbach mantles—though, having advised the Company, 
he must not tell everything he knew—they were sometimes 
raised to such a high temperature that they softened, and then 
they gave more light. Professor Ayrton had quoted several 
anonymous authorities, but had not given the reasons for their 
opinions; and so it was impossible to deal with them. They 
involved questions of thermo-dynamics, into which there was no 
time to go. The case of spongy platinum was altogether diffe- 
rent. There a chemical combination was started by the heat, 
which would not otherwise take place. Here there was no 
reason to suppose there was such a combination. Spongy 
black would give no light; and a solution of platinum put upon 
a mantle would destroy its light-giving power. He believed 
that colour was largely a question of temperature; but one 
could produce different colours by using different materials. 
He believed the Nernst lamps would not work in a vacuum. 
The reason generally given was that electrolysis was going on, 
and that oxygen was being absorbed from the air at one terminal, 
and being given off at the other. This was Professor Nernst’s 
explanation; but he thought there was another factor to be 
taken into account. It was perfectly simple on paper to elec- 
trolyze salt, and get out chlorine and sodium; but when one 
tried it he did not get either. The reason appeared to be that 
the chlorine and the metal were dissolved to some extent in the 
fused bodies, and got across very quickly. He did not think true 
electrolysis took place to any extent. He did not know any- 
thing about glow-worms, and doubted whether any one else did; 
but he did not think such questions had much to do with the 
matter, It was more a question of the red-hot poker order 
—quite simple. With regard to deterioration and its cause, 
after running some time the material appeared to get crystal- 
ized. What else happened he did not know. Probably there 
was a gradual tendency for the rod to become uneven; then it 
would get more heated in one part, and softer, until at last it 
melted. Professor Ayrton seemed to think that the compound 
in the Welsbach mantle was chosen entirely for giving light. 
But anyone who used these lights knew that the strength of the 
mantle was of great importance. One could get a very good 
light from yttria, but could not make a strong mantle that would 
not warp. The manufacturer had to consider strength, port- 
ability, and durability ; and one point about this was that both 
the Welsbach mantle and the Nernst light were at a very high 
temperature, just short of the fusing-point, at which the material 
very slowly evaporated. With reference to the early Jablochkoff 
lamp, he had no information, His own impression was that the 
Jablochkoff “candle” was the only thing which was at all 
successful; and this was in use in 1878, The cathode rays ex- 
periments referred to by Mr. Swinton bore out what he had 
said about the earths—that it was simply a question of tempera- 
ture. There was another inventor, he believed, working on a 
lamp with cathode rays; and no doubt they could be made to 
give an efficiency equal to the Nernst light, if the earths were 
raised to a sufficiently high temperature. With regard to the 
amount of heat given off, it depended on the quantity of power 
used. If they took 100 watts, probably nearly 100 would go off 
in ete only a small percentage of the energy was converted 
into light. 

The Chairman (Mr. A. Siemens), in proposing a vote of thanks 
to Mr. Swinburne, reminded the audience that, with all their 
enthusiasm, the commercial success of the new lamp depended 
on the price at which it was offered; and as to this they had, as 
yet, no information, When electric accumulators were first dis- 
covered, it was supposed they would revolutionize the industry, 
and do all sorts of wonders; byt though they had been certainly 
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useful, they had not done what was expected of them. In the 
case of these lamps, if they were sold at 1s. 1d., all charges in- 
cluded, and an ordinary carbon lamp was sold at 1s., he feared 
the latter would be generally purchased. 
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THE NEW WATER-WORKS FOR DULUTH (MINN.). 





The city of Duluth (Minn.) is situated at the western end of 
Lake Superior, extending along the shore of the lake fur about 
25} miles, with an average width of 2°7 miles, and an area of 
about 67} square miles. The ground rises from the lake until 
it reaches a height of about 800 feet—a fact which adds to the 
difficulties attending the provision of a system of water supply. 
Up to within a short time ago, the city had been supplied by the 
Duluth Gas and Water Company, who took the water from the 
lake near the centre of the city, and had a reservoir and a 
distribution system. In course of time the water in the lake 
around the intake became polluted by sewage, and a series of 
typhoid fever epidemics resulted ; the most serious being some 
three years since. About seven years ago, a municipal system 
was designed by the City Engineer (Mr. E. H. Keating), in which 
the intake was to be located about 6} miles from the City Hall. 
The city was divided into three sections—a low-level, a middle- 
level, and a high-level district. Other plans were finally com- 
pleted about two years ago by Mr. W. B, Patten, who was then 
the City Engineer; and they were approved, with some slight 
changes, by Mr. L. W. Rundlett, the City Engineer of St. 
Paul, who was employed as Consulting Engineer. In these 
plans, the general arrangement of three levels was preserved, 
but the contours separating them were somewhat changed. 
The following particulars in regard to the works were com- 
piled by the * Engineering Record ” from an interesting account 
contributed by Mr. T. F, M‘Gilvray, the City Engineer, to the 
eleventh annual report of the Duluth Board of Public Works. 

The low-service district comprises all that part of the city 
which is below a height of 290 feet, and contains the business 
section and about go per cent. of the population, The middle- 
service district includes all that portion above 290 feet and 
below 565 feet, and is thinly populated. The high-service dis- 
trict includes the portion above 565 feet, and at present consists 
of two suburbs—Woodland Park and Duluth Heights—about 
four miles apart. The general plan of the system consists of an 
intake and pumping-station about eight miles east of the centre 
of the city, and a 42-inch force main to a reservoir supplying 
the low-level section. From this reservoir water will be pumped 
to one supplying the middle-level section ; and as the population 
increases and demands it, pumps will have to be installed to 
supply the high-level section. After many attempts and law- 
suits on both sides, an agreement was finally come to in January 
last year, by which the city purchased the plant of the Company 
for $1,250,000; but previous to this time the city had begun the 
construction of the works hereafter described. 

The intake-pipe is 60 inches in diameter, of riveted steel, and 
extends into the lake 1560 feet from the intake well at the pump- 
ing-station. Itis 3 inch thick, coated with asphalte, and was 
delivered at the bank of the lake in lengths of 116 feet, each 
length weighing about 16 tons. The end-piece is bell-shaped, 
turned up vertically 10 feet, and draws water from a point 
about 55 feet below the surface of the lake. This pipe cost 
$11'9t (£2 gs. 8d.) per linear foot delivered on the ground. The 
excavation consisted of 300 feet of tunnel and 500 feet of open 
trench in rock, ending in 35 feet of water. The rest of the pipe 
was laid on the bottom ot the lake, which was smooth rock for 
560 feet and sand and gravel for the last 200 feet. To overcome 
angles in the grade, four flexible joints were used and proved to 
be perfectly water-tight. The cost of each of these joints com- 
plete was $398°25 (about £83). 

In laying the pipe, a wooden bulkhead was built in the outer 
end of a section and calked tight with oakum and white lead. 
The pipe was made fast to the side of a raft, towed into place, 
and lowered to the bottom, resting upon wooden blocks attached 
toit. The sleeve joints were put in place, and the hook bolts 
screwed up tight. The water in the intake well was then pumped 
down, and the gate in the well was opened. Any increase in 
height of the water in the well could come only from leakage in 
the section just laid. If there was any leakage, the hook bolts 
were tightened until it stopped. After the pipe was laid, the 
tunnel and trench were filled with sand, and the trench covered 
with riprap. W here the pipe rests on the bed of the lake, rip- 
rap was laid along its sides to a height of about 2 feet. It was 
Originally intended to cover this portion with sand; but, owing 
to a strong undertow and the heavy wave action, this was aban- 
doned, and five anchor cribs were used to hold it in place. 
These were made of green white-pine timber in three compart- 
ments, and so arranged as to go entire over the pipe. The side 
compartments were filled with large rocks; and blocks weighing 
peas ae were used for filling the top. The spaces between 
the pipe and the corners of the crib were filled with portland 
— concrete rammed in soft, making, when set, a rigid joint 

re the pipe and the crib, Large-size riprap with a slope 
of two to one was placed on all sides of the cribs. Over the 
myo a special crib with a grillage screen was placed. 
oe sgt ym well and 200 feet of the tunnel were built by the 

3 e rest of the work, including the excavation, laying, 





covering, and securing the pipe and joints, and supplying and 
placing the cribs and riprap, was done by contract at a cost of 
about $37,000 (£7400). The intake well was built in solid rock 
close to the bank of the lake. Itis 20 feet in diameter and 20 feet 
deep below the level of the lake. The walls are 24 inches thick, 
of hard-burned sewer brick laid in portland cement mortar made 
of two parts of cement and one part of sand. Outside the walls 
is a backing of 6 inches of native cement concrete. In the well 
are two sets of copper screens of 3-inch mesh, placed just in 
front of the gate-valve. The total cost of the well and screens 
was $9408 (£1882). 

The main building of the pumping-station is 94} feet by 56 feet, 
with a tower on one corner having a radius of 12} feet, and a 
machine-shop 29} feet by 31 feet, all two storeys in height. The 
foundation is rubble masonry in native cement mortar resting 
on solid rock, above which are six courses of cut sandstone laid 
with alternate headers and stretchers. Above this the walls are 
built of brick, 24 inches thick. Portland cement mortar was 
used in laying the sandstone and brickwork. A track, supported 
by nine steel columns built into the walls, carries a 20-ton travel- 
ling crane for use in setting up and repairing the engines. The 
basement floor is of portland cement concrete, with a top layer 
of one part cement and one part sand, trowelled to a dry finish. 
There are four engine-beds rising from the basement to the level 
of the first storey floor, and built of sandstone laid in portland 
cement. The building is designed for four pumps, two of 5 and 
two of 10 million gallons capacity, and an engine and dynamo 
for electric lighting. The boiler annexe is 70 feet by 46 feet, and 
24 feet high, and is built of brick. It is to accommodate two 
batteries of three boilers each. One of these is now in place, 
and hasa capacity for furnishing steam sufficient to pump 14 mil- 
lion gallons of water in 24 hours. Adjoining one side of the 
boiler-house is to be a building for storing coal. The roofs of 
the pumping-staticn and boiler-house are of slate supported by 
steel trusses. The total cost of the station, including the boiler- 
house and crane was $32,000 (£6400). The chimney-stack is of 
riveted steel lined with fire-brick, and is 150 feet high, with a 
minimum diameter of 6 feet. At the bottom the steel plates are 
3 inch, and the brick lining is 18 inches thick, decreasing to the 
top, where the plates are 3-16th inch and the lining is 3 inches 
thick. The shell was delivered in sections 3 feet long, which 
were hoisted into place and then riveted together. The total cost 
of the chimney, including two coatings of turpentine asphalte 
paint, was $3600 (£720). 

From the pumping-station the water is forced to the low-level 
reservoir through six miles of 42-inch riveted lap-jointed steel 
pipe. This pipe is designed for a capacity of 30 million gallons 
in 24 hours. It varies in thickness.from } to } inch, and weighs 
from 138 lbs. to 265 lbs. per linear foot. It was coated with 
asphalte in the shops, and was delivered in lengths of 28 feet. 
The round joints are single, and the longitudinal ones double 
riveted. Two or three sections, according to their weight, were 
riveted together on the surface of the ground, and then lowered 
into the trench; three derricks usually being required for this. 
The pipe was made tapering at one end, so as to siip easily into 
place in the adjoining length. Theend next to the piece last laid 
was first lowered until the top rivet-holes came opposite each 
other, and was then held temporarily in place by means of a pin. 
The pipe was next lowered until the other holes came into the 
proper place and were secured by pins. The two sections were 
finally riveted together. Where the trench was in soft ground, 
sticks of pine timber 6 inches square and 34 feet long were sunk 
8 feet apart, and the pipe placed on them. Before any back- 
filling was done, the pipe was tested to 50 per cent. more than 
the working pressure; and all leaks were caulked under half of 
this pressure. The back-filling was carefully returned to the 
trench, and tamped or slushed toa height of 3 feet above the top 
of the pipe. 

Four check-valves are placed along the line of the pipe, and 
also six gate-valves built to resist temperature strains. At the low 
points, 8-inch blow-offs were put in, and air-valve openings were 
placed at the high points. As the main follows the lines of 
streets and avenues, a number of right-angle turns were neces- 
sary, and, with one exception, these were run with a radius of 
73 feet. At the cross-streets, 10-inch openings were put in for 
connecting future distribution-pipes. Through Lakeside, a resi- 
dential portion of Duluth, a 10-inch cast-iron pipe was laid in the 
same trench with the trunk main, and connected to it every 
800 feet by means of a T-piece and a gate. This pipe is 3 inch 
thick ; and it was subjected to the same test as the main. 

Near the reservoir, two chambers were built, one of 26 and the 
other of 20 feet radius, to accommodate the gates for the inlet, 
outlet, and overflow pipes of the reservoir. The walls of these 
chambers are 12 and 16 inches thick, are of sewer brick in native 
cement on a concrete foundation, and are coated on the outside 
with a 1-inch layer of mortar made of portland cement and sand 
in equal parts. The asphalte-coated overflow-pipe is a 30-inch 
cast-iron one 3 inch thick, and runs from the reservoir to a creek, 
a distance of 1116 feet. It was laid on strips of 6-inch square 
blocking 2 feetlong. Near the reservoir, 600 feet of 20-inch cast- 
iron pipe 3 inch thick was laid in the same trench with the trunk 
main, for tuture connection with the middle-level service. This 
was laid on 6-inch square pine blocking 2 feet long, placed 6 feet 
apart. The cost of the 42-inch pipe laid, including manholes, 
branch-valves, and air and blow-off openings, was $64 (£13 6s.9d.) 
perton. The trench digging in earth and rock to an average 
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depth of 8} feet, refilling, repairs to streets, gutters, culverts, and 
sidewalks, constructing manholes, valve chambers, and founda- 
tions, cost an average price of 8s. 2d. per linear foot. 

From the low-level reservoir to the distribution-pipes a 36-inch 
cast-iron pipe, capable of carrying 25 million gallons of water per 
24 hours, will be used, and most of it has been laid. Itis inch and 
1 inch thick, and weighs 344 lbs. and 395 lbs. per linear foot, in- 
cluding the hub and spigot. The joints are quitedeep; 100 lbs. 
of lead being used in each. Three lengths were jointed together 
on the bank, and then these 36-feet sections were lowered into 
the trench by means of twoderricks. Pine blocks 6 inches square 
and 3} feet long were placed in the bottom of the trench 6 feet 
apart, andthe pipelaidonthem. There are four gate-valves built 
to resist temperature strains. All right-angle curves were made 
with a radius of 56 feet. There are six 4-inch air-valves, placed 
at the high points. At the low points, 8-inch blow-offs were put 
in, and 10-inch openings were placed at the street intersections 
for the distribution-pipes. The cost of the 36-inch pipe, including 
the manhole, branch, and air openings, asphalte coated inside 
and out, was 18s. 7d. per linear foot delivered on the ground. 
The average depth of the trench was 73 feet ; and laying, digging, 
and back-filling, including repairs, cost gs. 6d. per linear foot. 

The 42-inch main with 10-inch rider crossesa stream on a steel 
truss of three short spans. To protect the main from frost, a 
double box was built round it of 2-inch by 4-inch stuff, with 1-inch 
white pine covering. Between the inner box and the main is an 
air space of 15 inches, The outer box was built about 18 inches 
from the inner one, and the space between them was filled with 
dry sawdust. This outer box was entirely covered with corru- 
gated iron, having three coats of mineral paint to protect it 
from the weather and forest fires. This main also crosses 
ravines at two different street intersections, on wooden trestles 
of 12-inch square white pine. Similar frost-boxes were used 
here and were painted; but no sheathing of iron was used, as 
they will be filled in and covered when the streets are graded. 
The 30-inch supply main crosses a creek on a riveted steel truss 
168 feet long. Similar frost-boxes were built, but sawdust was 
used only for a layer of 1 foot on the bottom. This was due 
to the fact that no dry sawdust could be obtained, and the 
packing, if made of the wet material, would weigh more than 
the combined weight of the pipe and water. In its place build- 
ing-paper was used, so arranged that there were three air spaces 
around the pipe. The box was covered with corrugated iron, 
and painted like the others. This pipe also crosses a ravine on 
a 6u-feet truss with frost-box like that on the 42-inch pipe. 

The low-level reservoir is under construction. It is to consist 
of two basins, with a total capacity of 39 million gallons, A tem- 
porary connection has been made between the new mains of the 
city and the mains of the old system, by which the reservoir of the 
latter can be filled, and thus supply a portion of the city. The 
new reservoir will be about 4 feet higher than the old one, and 
so will be able to fill it by gravitation. The plans for the middle 
and high-level districts have not yet been prepared. Ina general 
way, each will be supplied by pumping from the reservoir of the 
district below it. 


_ 
Stall 





A Fallacy in Steam Boiler Design.—An illustration of the falla- 
ciousness of some cherished beliefs of steam-engineers formed 
the text of an article in a recent number of the ‘“ Engineer.” 
It is remarked that the latest steam-boiler designs altogether 
ignore the time-honoured notion that circulation of the water 
in a steam-generator is necessary or desirable. This statement 
applies specially to land boilers of the Lancashire type. It is 
the fact that the introduction of cross tubes in Lancashire 
and Cornish boilers has lately fallen into discredit. Nowadays 
Lancashire boilers are made with furnace tubes which nearly 
fill the shell, leaving only about 3 inches between the two tubes, 
and no more between the shell and the tubes. The gainis in the 
considerable augmentation of grate and heating surface. Circu- 
lation of the water used to be advocated on account of its 
imagined efficacy in keeping the surfaces free from deposit, 
and also because it was supposed to prevent priming. The 
former is an exploded idea; it being recognized that the most 
rapid circulation is powerless to prevent deposit. Unfortunately, 
it is not known why deposit should cling to iron as it does. The 
fallacy of circulating the water (say) in a Lancashire boiler, 
becomes evident when it is remembered that one pint of water 
is just as good as another, so that there is no gain in driving off 
1 cubic foot of water from a furnace tube, to replace it with the 
same quantity of water from another part of the boiler, The 
one thing needful is that heating surface shall always have water 
in contact with it, and that there shall be a free escape of steam 
from the water surface, which should therefore be as large as 
possible. In the Lancashire boiler, no steam is made below the 
level of the horizontal diameter of the furnace tubes, while above 
this all is clear for the escape of the steam. The water below 
is largely superfluous, though it answers a useful purpose in 
equalizing the supply of steam; but there does not appear to be 
any particular necessity for changing it. This always supposes, 
of course, that the flues are carried round and underneath the 
boiler in the usual way, which keeps the metal equably heated. 
In Scotch boilers, where the heat does not pass under the bottom 
of the shell at all, means must be taken (as by pumping the 
water out of the bottom and returning it to the top) to equalize 
the heat when the fires are first lighted. 
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Gas-Meter Index.—Stratford, J., of Lower White Cross Street, E.C. 
No. 1045; Jan. 14, 1898. 
The patentee proposes to render all parts of a gas-meter index accessible 
for examination as to correctness of mechanism and workmanship, by 
providing a pinion (1), as shown in the engraving, on a leading wheel of 














the gas-m2ter index, made to run in a bearing (2) in the front index- 
frame, so that the wheel can be removed for testing purposes, and re- 
placed. The ringed opening (3) in the dial-plate of the index corre- 
sponds to the screw step or other bearing (4) suitable for the reception of 
an official stamp in order to secure the same after testing. 


Acetylene Burner.—Legge, J. St. C., and Cooper, A. S., of Dublin. 
No. 1054; Jan. 14, 1898. 

In fig. 1, the burner is of the duplex type, having its two combustion 
outlets arranged so that the flames impinge one against the other as 
shown. Just beneath each of the top plates is a mixing-chamber, having 
side apertures therein, through which air is drawn by the pressure of the 
azetylene gas issuing through the jot-aperture in the steatite block fixed 





in the upper end of the branch-pipes. The chambers are so secured to 
the branch-pipes that they can be renewed when worn. The holes in 
the sides of the mixing-chamber are preferably made about 4 inch from 
the top plate of the burner. They are usually four in number, and are 
one size smaller than the combustion outlets. 

In fig. 2, the mixing-chamber is, as before, provided with side aper- 
tures, and is situated just below the combustion outlet, and between it 
and the jet-aperture in the central block. 


Manufacture of Gas from Oil.—Chandler, S. & J., of Kennington Oval, 
S.E. No. 1251; Jan. 17, 1898. 

The patentees claim, in this invention, the combination with an ordid 
nary gas-retort of a decomposing-chamber adapted to be inserted in the 
retort, and to be supported therein out of contact with it; the chamber 
being provided with inclined trays or baffles, down which the oil to be 
vaporized passes by gravitation, and being closed at one end in such a 
manner as to ensure that the gas issuing from it shall, in escaping from 
the retort, have to pass in contact with the heated walls of the latter. 

Fig. 1 shows a plan and vertical section of an upright retort having a 





Iq. aq: 


decomposing-chamber constructed according to this invention. Fig. 2 is 
a longitudinal and cross section, showing its application to an incline- 
retort. 
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D is the decomposing-chamber, in the form of a tube adapted to be in- 
serted in the retort, and into which the oil to be vaporized is admitted 
through a pipe E. F are the trays down which the oil passes by gravita- 
tion ; and G is an outer tube surrounding the decomposing-chamber. In 
fig. 1, the trays are in the form of a series of baffles placed on opposite 
sides of the decomposing-chamber, which is open at the top, while the 
enclosing pipe or tube is closed at the top by a removable cover, and at the 
bottom is open to the interior of the retort. 

When in operation (the retort being properly heated and the mouth 
closed), oil is allowed to enter through the pipe E and pass into the decom- 
posing-chamber, whence it gravitates down the baffles F in a zigzag 
course, and is converted into gas. The supply of oil should be so regu- 
lated that no free oil reaches the bottom of the decomposing-chamber ; 
but if oil should accumulate at the bottom, there are pipes for drawing 
it off. The gas produced passes upwards out of the decomposing-chamber 
into the tube G, and is thence compelled to traverse downwards between 
the outer wall of the chamber and the inner wall of the tube to the 
opening, at foot, whence it again passes upwards, in contact with the wall 
of the retort, to the outlet-pipe. 

In fig. 2, the trays F are arranged on the inclined chamber, in such a 
manner that the lip of one tray rests upon the rear end of the next one; 
the surfaces of the trays being of only slight inclination, so that the oil 
will gravitate slowly along them. In this arrangement also, the decom- 
posing-chamber D is closed at the top, while the enclosing pipe G is 
closed at the bottom, and has connected to it the pipe K for the escape of 
surplus oil. The gas produced passes down the chamber D, then upwards 
through the space between the chamber and the enclosing tube G, and 
thence down between the tube and the heated walls of the retort to the 
discharge aperature. 

When applied to a horizontal retort, the patentees would use asingle 
shallow tray F extending the whole length of the retort, and occupying 
as nearly as possible a central position therein ; the tray being placed at 
such an angle as to give the requisite fall for the oil. 


Gas-Compressing Apparatus.—Greyson de Schodt, P., of Brussels. 
No. 1893; Jan. 24, 1898. 

This invention has reference to apparatus for supplying gas to burners 
at a somewhat greater than the main pressure, for the purposes set forth 
in patents No. 8509 of 1896 and No. 1252 of 1897. The gas is drawn into 
& compression cylinder, and expelled from it at the requisite pressure by 
a piston which receives its motion from a motor cylinder whose piston is 
connected with the piston of the compression cylinder. The piston of 
the motor cylinder is actuated by motive fluid—preferably water—con- 
tained in a chamber or reservoir to which the fluid is supplied under 
pressure. — The entrance and exit of the motive fluid to and from the 
motor cylinder is controlled by a distributing-valve, the position of which 
is regulated by an auxiliary piston located in the reservoir; the piston 
being in turn controlled by a valve actuated by some moving part of the 
apparatus at the termination of each stroke of the motor piston. The 
valves and valve mechanism are located within the reservoir in a position 
below the water-level. 


Incandescent Gas-Mantle.—Crocker, S. H., of Furnival Street, E.C. 
No. 2015 ; Jan. 25, 1898. 


In preparing a solution from which to produce a mantle in accordance 
with this invention, the patentee dissolves in water a salt of thorium 
(preferably the nitrate), and adds thereto an amount of nitrate of cerium; 
the important feature of the invention being the proportions in which 
the two substances are mixed together. To make up the solution, there 
is added to the nitrate of thorium in solution an amount of nitrate of 
cerium exceeding 2 per cent., and not exceeding 12 per cent.; and this 
addition of cerium is said to “ considerably strengthen and increase the 


durability of the mantle, at th i i 3 i i 
strong light.” ’ e same time that it enables it to emit a 


Producing Acetylene.—Thorp, T.,of Whitefield. No. 2454; Jan. 31, 1898. 
ame a modification of patent No. 19,823 of 1897, and the improve- 
ic ami oe Ppa ro : First, to means for more perfectly regulating the 
: eo of carbide from the lower hopper into the generator, and for 
acilitating access to the admission-valve without first emptying the gas- 


holder and generator of : ‘ 
gas; and, secondly, to th tr and 
arrangement of the filtering iacaaueer se ag the construction and 


Abstracting Impurities fr Gi 
actin om Coal Gas.—Kirkham, H., of Queen 
“a Street, E.C.. No. 5407 ; March 5, 1898. _ 
is invention relates to the filling of scrubber-washers so as to spli 
r , y split 
up the water into “films” of greater total area, and bring it more 





thoroughly into contact with the gas than by the surfaces now in use. 
To effect this, a number of rolls of thin metal are so curled that spaces 
are left for the passage of the gas, when they are placed in, so as to fill 
cages or baskets such as were described in patent No. 10,822 of 1896—a 
number of the cages or baskets containing the rolls being arranged in the 
drums or wheels of the scrubber-washer, forming washing surfaces. 


SLESSSLS ETI LNG 
_ ae 

The roll (shown in fig. 1) consists of a thin strip of iron or steel, curled 
so as to leave a space or slit between adjacent convolutions, and provided 
with a head for the purpose of stiffening the curl—formed by simply 
winding the strip spirally (upon itself) for slightly more than one complete 
turn. 

Fig. 2 is a vertical section of part of a scrubber-washer having wash- 
ing surfaces formed of rolls, whose length is almost as great as the 
internal width of the cages or baskets in which they are arranged parallel 
to the shaft of the drum or wheel. The gas, in passing radially out- 
wards in the baskets, as indicated by arrows, besides striking the external 
wetted surfaces of the rolls, and consequently passing along them, will 
travel through the spaces or slits of the rolls and strike against the opposite 
internal surfaces thereof, as indicated by arrows in fig. 1, with the result 
of causing the gas to pass along within the rolls in contact with the 
internal wetted surfaces. 





Igniting and Extinguishing Gas-Flames.—Imray, O.; a communica- 
tion from the Industriewerke Kaiserslautern Metall-und Porzellan 
Fabrikation, Gesellschaft mit beschrinkter Haftung, of Kaiserslau- 
tern, Bavaria. No. 6625; March 18, 1898. 

This appliance, for admitting and cutting off the gas supply to burners 
from a distance, is shown in vertical section and plan with the top cover 
removed. 





Upon the gas-pipe is fixed a hermetically closed casing, which is always 
filled with gas, that can flow through an opening C into a small tube 
leading to an igniting gas-jet. If the ignition is to be effected by an 
electric current, an electro-magnet D is placed in front of an arma- 
ture F pivoted at one end. The armature is held away from the electro- 
magnet by a spring, when no current is passing. The closing of the gas 
supply to the burner is effected by a toothed wheel G, having small holes 
arranged in a circle concentric with the wheel, the number of which hol«s 
is half that of the teeth of the wheel. The latter rotates upon a pin 
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screwed to a piece N arranged below the burner, and having small chan- 
nels formed through it. The armature has pivoted to it a pawl, which is 
kept by a spring in gear with the wheel G. At each closing of the elec- 
tric circuit, the armature, in being attracted, effects the partial rotation of 
the wheel through a distance equal to one tooth, in such manner that by 
the one such motion the holes of the wheel are brought over the holes of 
the piece N, so that gas can then pass to the burner, while on the next 
motion of the wheel the holes are closed by the body of the wheel, whose 
holes are then in an intermediate position ; and consequently the gas 
supply is cut off. 


Producing Acetylene.—Smith, F. H., of Newcastle-on-Tyne. No. 5941; 
March 10, 1898. 

According to this invention, calcium carbide is sealed in water-tight 
packages in which there are small holes. When one of the packages is 
placed in water, or one of the holes put in communication with it, the 
water gradually and slowly enters, and causes the gas to be steadily pro- 
duced. In order to distribute the water evenly among the carbide, inter- 
nal wicks are provided leading from the holes. The packages are made 
of sufficiently strong and durable material to retain in them the lime re- 
sulting from the decomposition of the carbide. 


Preventing the Deposit of Solid Carbon when Burning Acetylene.— 
Gurovitz, E., of Vienna. No. 7184; March 24, 1898. 

This ‘* method of producing acetylene gas that will burn without deposit 
of solid carbon,” consists in mixing with the acetylene small quantities 
(from 0-4 to 1 per cent.) of an oxidizing gas. The patentee remarks that, 
having regard to high combustion heat of acetylene and the heating of 
the burner effected thereby, gases may be employed as possessing an 
oxidizing action according to this invention, which only exercise such 
oxidizing action at high temperatures—such as carbon dioxide. Also 
atmospheric air may be employed without risk, as the quantity of the 
medium to be mixed with the acetylene is only very small, and conse- 
quently quite insufficient for producing an explosion. 

For practically carrying out the process, the gas having oxidizing action 
can be mixed with the acetylene either at the burner, in order there to be 
brought to the requisite temperature for having the desired effect, or the 
gas can be introduced into the apparatus for generating the acetylene, in 
order to be there mixed with it before passing to the burner. 





Producing Acetylene.—Daix, V., of Paris. No. 7521; March 29, 1898 

This apparatus for the automatic production of acetylene gas comprises 
(1) a gasholder and an automatic distributor of feed water; (2) a gas- 
generator arranged air-tight on the bottom of the water-tank of the holder, 
and formed of an external envelope hermetically closed by a door, arranged 
on the outside of the water-tank; (3) a drawer placed in the external 
envelope, and divided into several compartments by transverse vertical 
partitions ; -(4) carbide baskets of perforated sheet iron placed in the com- 
partments of the drawer, to be successively used; and (5) means for 
leading water from the holder to the generator, conducting the gas from 
the generator into the holder, and preventing its return to the generator. 


APPLICATIONS FOR LETTERS PATENT. 


2631.—Junar, C., ‘‘ Globe for incandescent lamps.” A communication 
from I. Kahn and Co. Feb. 6. 

2657.—Tuompeson, W. P., ‘“* Manufacture of calcium carbide.” Feb. 6. 

2681.—Burcuarp, L. S., ‘ Coin-controlled gas-meters.”” A communi- 
cation from W. Webber. Feb. 6. 

2683.—Smms, F. R., ‘“‘ Explosion engines.” Feb. 6. 

2692.—Crowpen, C. T., “‘ Internal combustion engines.” Feb. 6. 

2699.—Barrartr, F. W., ‘ Acetylene lamps.” Feb. 7. 
. tenes R., “ Incandescence bodies for illuminating purposes.” 

eb. 7. 

2818.—Ross, J. H., ‘‘ Acetylene generators.” Feb. 8. 

2832.—CuanpLer, S8., jun., & J., ‘‘ Washing or scrubbing gas.” Feb. 8. 

2847.—Nonn, F. C., and Wurrr, T. H., ‘Gas or oil engines.” Feb. 8. 

2856.—Kirro, W. H., “Igniting devices for internal combustion 
engines.” Feb. 8. 

2873.—Poppet, A. H., “* Manufacture of air gas.” Feb. 8. 

2888.—ENtwIsLE, W., “‘ Incandescent gas-burners.” Feb. 9 

2935.—KeE.ett, J. T., ‘ Internal combustion engines.” Feb. 9. 

3000.—Lauckner, O., “ Regulators for gas-burners.” A communication 
from M. Lauckner. Feb. 10. 

3023.—Hawnins, H., ‘“‘ Acetylene gas-generators.” Feb. 10. 

3026.—Koprrrrs, H., ‘ Coke-oven with apparatus for utilizing the hot 
waste gases.” Feb. 10. 

3043.—Henviev, G., “ Generating acetylene.” Feb. 10. 

3101.—Brewer, T. R., ‘‘ Generation of acetylene gas.” Feb. 11. 

3102.—Warrs, C. J., ‘‘ Generator for acetylene gas.” Feb. 11. 

3105.—A.umot, H., Witson, G., and W. & B. Cowan, Ltd., “ Igniting 
devices for incandescent gas-burners.”” Feb. 11. ' 

3108.—Boscn, R., ‘‘ Gas-engines.” Feb. 11. 

3115.—Bacx, A. C. L., and Evans, W., “ Explosion engines.” Feb. 11. 
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Rates and the Gas Finances at Walsall.—In a report presented to 
the Walsall Town Council yesterday week, the Finance Committee men- 
tioned that they had been informed that, in the next rate estimate it 
would not be safe to include more than £3500, in respect of gas-works 
profit. Commenting upon this, Mr. Brownhill pointed out that the Gas 
Committee were £5000 out of pocket each year in consequence of having 
reduced the price of gas 2d. per 1000 cubic feet and allowed a discount of 
5 per cent. In addition, £697 more had this year been paid for coal, 
a further £900 in interest and repayment of capital outlay, and £650 
more in rates. The consumption was also affected by the year being the 
warmest, finest, and driest ever known. The report was adopted. The 
balance-sheet of the gas undertaking for the year 1898 was submitted. It 
was shown thereby that the net profit for the year was £3568, against 
£4519 for the year 1897, or £951 less. The diminution in profit, it was 
stated, was due to additional payments for interest and sinking fund in 
respect of capital expenditure which was not yet productive of income 
and to the increased cost of coals , 





CORRESPONDENCE, 


[We are not responsible for the opinions expressed by correspondents. ] 


Sulphate Working at Widnes. 

Sir,—In looking over Mr. Carr’s figures of the cost of sulphate making 
at Widnes, one cannot but admit that his improved superheater has 
effected great economy in fuel as compared with the previous working ; 
and the reasons for such a result are quite obvious. But I must confess 
myself quite in the dark as to the part played by the superheater in 
bringing about a reduction in the amount of acid required to produce a 
ton of sulphate. 

Sulphuric acid and ammonia combine in definite proportions to produce 
sulphate of ammonia; and I fail to see how a superheater can affect the 
combination in the slightest degree. Similarly with regard to the pro- 
duction of sulphate per ton of coal, how can this be affected by any 
method of superheating the liquor? A properly constructed sulphate 
plant will take out all the ammonia from the liquor, with a given quan- 
tity of acid of definite strength, without the aid of a superheater, in which 
case a larger amount of steam will be required in the still, which means 
an increased expenditure of fuel. The-sole function of a superheater is 
to reduce this expenditure ; and it would be interesting if Mr. Carr would 
explain how it is that the other results are affected as stated. A reduction 
of 25 per cent. in the acid required, combined with an increase of 10 per 
cent. in the sulphate made (which is practically what Mr. Carr claims), 
should ensure a great future for his improved superheater, if the claims 
can be substantiated. 

It would also be interesting to know what method of raising steam is 
adopted at Widnes, as the cost of fuel, even with the improved arrange- 
ment; is high. 


East Greenwich, Feb. 18, 1899. JoserH Trs0E. 





S1r,—In your last week’s issue, Mr. Carr gives some figures as to the 
cost of manufacturing sulphate of ammonia; but they only confirm the 
old story that “ figures can be made to show anything.” 

The ordinary reader would probably look upon the figures of Mr. Carr 
as the total cost in connection with the manufacture of sulphate of 
ammonia, excepting the actual cost of the ammoniacal liquor. But this 
must surely be far from the case; for, not only do the charges for wages, 
fuel, bags, packing, and loading, seem to be outrageously low, . but other 
items which are usually incurred in the manufacture appear to be 
omitted—such as gas, water, and general charges, cost of superintendence, 
depreciation and repairs, cartage and carriage (if any), and the cost of 
purifying the spent gases. 

It is interesting to compare Mr. Carr’s figures of last week with those 
appearing in your issue for the week ending April 17, 1894, for another 
manufacturer’s cost of making. Mr. Carr’s figures are £1 17s., as against 
the latter’s £5 7s. 1d. 

Perhaps Mr. Carr would kindly amplify his costs, and make them 
more inclusive. ) 
Middlesbrough, Feb. 18, 1899. Anraur F. Warp. 


The Flash-Point of Oil. 

Sin,—In your issue of the 7th inst., you have kindly invited further 
correspondence on the flash-point of oil ; and you give your correspondents 
two points fordiscussion. ‘The first is whether there has been a deliberate 
betrayal of the public interest in the alteration of the method of testing 
kerosene for the flashing point. I think I can easily prove “ the betrayal 
of public interest ;” but as to its being ‘“ deliberate,” that is a separate 
and harder question. 

The introduction of petroleum from America caused many deaths from 
lamp accidents. Dr. Letheby and others got up an agitation for a standard 
of safety to prevent these deaths, with the result that the first Act was 
passed in 1862. It said: ‘‘ Petroleum for the purposes of this Act shall 
include any product thereof that gives off inflammable vapour at a tem- 
perature of less than 100° Fahr.” All lamp oil is “‘ product.” In this 
definition, we have quite clearly the aim of our legislation—viz., to 
regulate and control the trade in oil which can give off, under 100° Fahr., 
vapours sufficient to ignite on a light being applied, and to exclude from 
surveillance all that does not give off ignitable vapour at this tem- 
perature. The reason for fixing on 100° Fahr., instead of a higher or 
lower temperature, is given in Dr. Letheby’s answer to the Home Office 
when consulted on the subject of a standard : ‘‘ Petroleum would be per- 
fectly safe for all practical purposes when it does not evolve inflammable 
vapour at a temperature below 100° Fahr.; for there is no ordinary 
storage place or lamp that could, according to my observation, reach 
such a temperature.” The cause of the legislation was lamp accidents ; 
and we see from this that it was the temperature that oil attained in 
lamps that fixed the standard. 

We have all much knowledge at present that even the experts did not 
possess in 1862. How was the inflammable vapour to be tested? We 
now determine the point wanted by taking the flashing point of the oil. 
The flashing point is the lowest temperature at which a very slight 
explosion can be obtained. The home manufacturers always used a close 
test, which gives the truth. The Americans, however, at this period 
tested in’an open vessel, which let the vapour dissipate away into the 
air; and they were followed by the Petroleum Association in London. 
This open test—which was, in fact, the one adopted by the 1868 Act—we 
all know now to be deceptive, and to give a point 27° higher than the 
truth. When an oil by this test flashed only on heating to 100°, in a 
large pool, in a large lamp, or in any position in which the vapours were 
not allowed to dissipate into the atmosphere, the same oil could give an 
explosion at 73°, and permanently catch fire a few degrees above it. This 
was not known then. — So late as 1894, Colonel Majendie, in his evidence, 
said that, in his opinion, oil of 73° Abel flash-point in a barrel was in no 
danger of explosion or fire until heated to 100°; but since then he gave 
details of many accidents, showing that latterly he saw clearly that an oil, 
73° by Abel test and 100° by the old open test, was very dangerous at 
ordinary summer temperatures far under 100°. When 73° oil was exposed 
for sale in open pails for convenience of retail, the vapours travelled out 
some distance to a light to get ignited ; and when some was spilled in a 
shop with a light near, the vapours exploded, sending out a tongue of 
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flame to kill a child in a passage outside. All this was indefinite in 1862; 
and the Act defined no method of determining whether an oil gave off 
vapour at 100° or not. It also appointed no inspectors, and gave no way 
of enforcing its demands. The Americans continued to send in oil that 
gave off explosive vapours at ordinary house temperatures, and even with 
more confidence than before—professing to believe that their own method 
of testing gave the truth. This law, therefore, did no good. 

Such a state of matters could not continue. In 1868, an Act was passed 
to appoint inspectors and define the method of testing, and so to put the 
law into operation. In 1867, a Committee of the House of Commons, 
after investigating the matter, had reported that the standard should be 
raised to 110°. The Government referred the defining of the test to 
three Chemists—Professor Abel, Professor Attfield, and Dr. Letheby— 
and also asked them to specify the lowest standard they thought would 
be safe. They adopted a deep cap half-filled, which protected the vapours 
from being rapidly dissipated into the atmosphere, and which, indeed, 
gives practically the same point as the Abel close test ; and they reported 
that if this test were ‘ rigidly adhered to,” the standard might be left at 
100°. The Government brought forward the Bill with 100° as the 
standard, and with the test of the three Chemists as the method. The 
Petroleum Association used their great influence on the Home Office to 
get their own open test inserted instead. 

The Under-Secretary referred the matter to Professor Abel alone 
(though Professor Attfield and Dr. Letheby were both at hand)—in- 
structing him, however, “‘ to give way on no point affecting the efficiency 
of the test.” The result was that the Act was passed with 100° as 
standard, which suited the test of the three Chemists, which gave the 
truth, but with the test of the Petroleum Association, as method, which 
gave a point 27° above the truth. When the Association test was adopted, 
the standard should have been raised to 127° or whatever was the equiva- 
lent of 100° by the test of the three Chemists. Professor Abel should 
have been asked to make out this equivalent or volunteered it ; but any- 
how he did not do it. The investigations by the three Chemists were the 
only ones for the Home Office on the point of standard; and any diver- 
gence from this must be looked on as error and mistake. The error was 
one of about 27° caused by fixing the standard with one test and putting 
in another at the last moment, without altering the standard to suit the 
new test. The Chairman of the Parliamentary Committee protested 
against the lowering of the flash-point from the standard recommended 
by the Committee. The Under-Secretary (Sir James Fergusson) answered 
(‘* Hansard,” Vol. 192 (1868), 1618] : ‘‘ The matter of standard had been 
referred to three Chemists, one from each side, and one from the War 
Office. The recommendations of these gentlemen had been adopted in 
their entirety ; and he believed the measure as now settled would ensure 
perfect safety. The modifications which had been made would effect the 
same end as the more rigorous test originally proposed ; and he had the 
authority of the Petroleum Association for saying that the trade would 
not be injuriously affected.” 

Sir James Fergusson would seem to have had no suspicion of the 
extent of the blunder he was making; and Professor Abel appears never 
to have defined or even acknowledged the error he made. This open 
test that he was responsible for was not only false, but could be mani- 
pulated to any extent. But both knew that, if an error was made, it was 
one that would please a great body of interested persons—the petroleum 
merchants. The Home Office have always been very considerate of any 
representation from the sellers of foreign oil, and treat their scientific 
experts with a childlike confidence that is very beautiful. Some of us 
think they would have served the people better if they had shown the 
same suspicion of them that they have always done of the home trade. 
Certainly it was the duty of the Home Office to defend us from the 
representations or misrepresentations of a trade that was at the command 
of unscrupulous foreigners, just as much as from a home trade. 

In 1879, when the close Abel test was adopted, Professor Abel made out 
the equivalence, with the Abel cup, of 100° with the open test, instead 
of going back to the right point—the point with the Abel cup equivalent 
to 100° with the test of the three Chemists. He had a chance of cor- 
recting his old mistake, for the Government deliberately asked him 
‘whether 100° Fahr. = its equivalent in any modified method of testing) 
is, in your opinion, calculated to afford adequate protection to the public 
without unduly interfering with or restricting the trade? If not, what 
alteration in this respect should be made?” But again he fails to 
recognize his responsibility, fails to see that it is he who ought to make 
himself acquainted with all the outs-and-ins of the case, so as to protect 
us all from trade ignorance and errors, and particularly from the experts 
of the foreign millionaires; and he gives no opinion of his own, but 
founds his report on the general ignorance of the public. He answered : 
“ There are not, in my judgment, well-established grounds for considering 
that the present flashing point of 100° Fahr. is not calculated to afford 
adequate protection to the public.” Who in all the world was to supply 
the “ grounds,” if not he? There was nobody instructed on the subject 
in the country except himself and the interested parties. The result was 
that the law again allowed oil that gave off vapours capable of exploding 
at 73°, instead of restricting the trade to oil giving off vapours above 100°, 
as clearly demanded by the 1862 Act. 

There was some excuse for Professor Abel being ignorant in 1868, on 
being called on to give a sudden decision; but none whatever in 1879. 
The science of the matter was thoroughly investigated long before that, 
and given effect to in different States of the Union; and Professor Abel 
was not so personally ignorant when he recognized his personal respon- 
sibility, for it was by his advice that oil in barracks was restricted to that 
above 105° Abel test. The Home Office officials blundered among them- 
selves somehow ; and so it came to pass that we never had a law except 
one that did definite harm. Our laws have always encouraged the pro- 
duction of dangerous oil, and saved manufacturers and merchants from 
responsibility for the inevitable results. Home manufacturers are ham- 
pered by laws made to save men from remote and rarely occurring dangers ; 
but when it is foreigners causing a death every day, then to prevent that 
is rank Protection, if, while saving lives, it gives at the same time a per- 
fectly legitimate advantage to a struggling home trade that every wise 
ens would conserve. It is the home manufacturer who keeps oil cheap 

y competition ; for places much nearer the refineries, but where there is 
no pr have petroleum twice as dear as in Britain. If we are all 
to be selfish and regardless of public advantage, then no doubt it is the 


right thing for gas manufacturers to help the powerful Standard Oil 





Company to kill the home manufacture; for if it ceased to exist, the price 
would be doubled to the poor at once and the oil be no safer—thus en- 
couraging the use of gas. 

Your second query was, ‘‘ Has there been any change in the character 
of kerosene in consequence of what Mr. Ure at Broxburn called ‘ the one 
fatal step taken on June 15, 1868’? The answer is, ‘‘ No; there was no 
increase of dangerous oil by it.” The 1862 Act made dangerous oil 
illegal, but failed to get its clear requirements enforced. The 1868 Act 
made legal the importation of the dangerous oils which had caused 
numerous deaths, and thus perpetuated and protected the very evil that 
the laws were framed with the express object of preventing. 

The Home Office is just a mite too timid in regard to hampering the 
foreigners. No good can be done without forcing them to alter their evil 
ways. Make them send us in oil free from naphtha, and the naphtha 
separate (we need it also), and give their outcries no more consideration 
than if they were Scotch—even though they are made through numerous 
experts of high-standing, receiving magnificent fees. 


Broxburn, N.B., Feb. 16, 1899. D. R. Srevarr. 
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Flash-Point Politics. 

Srr,—In your issue of the 7th inst., I notice letters from Mr. D. R. 
Steuart and Mr. Alex. Robertson. As Secretary to the Rural Labourers’ 
League—an association acting in the interests of the rural population— 
will you allow me to protest against the organized attempt now being made 
to tax the working and poorer classes in order that certain high-flash oil- 
makers may become millionaires ? Your correspondents, from the state- 
ments they make, must presume that your readers have not studied the 
evidence given before the Petroleum Committee. Mr. Robertson, writing 
in the interests of the Scotch oil trade, speaks of this country as being 
made the “‘ dumping ground ” of low-flash oils. This statement, so fre- 
quently made, is pronounced by the report of the Committee to be abso- 
lutely unfounded. I find from the evidence that in most countries 
in Europe the legal flash-point is the same as or lower than here. In 
Germany it is 3° lower. Throughout India and Ceylon (with their hot 
climates), China, and other countries in the East, it is also the same as or 
lower than ours. So far from being the “‘ dumping ground,” the quantity 
of ordinary petroleum sent-to this country—though vast in itself—is but 
a small proportion of the total quantity made. 

I gather from the evidence that Mr. Steuart is described as the Head 
Chemist of a Scottish (the Broxburn) oil company; and that he claims 
to have started the discussion with reference to the flash-point. I respect 
his desire to protect the home industry—a desire we all share, if it can be 
done without inflicting injury on others. His statements in your columns 
will not stand being tested by the evidence given before the Committee. 
It is true that Mr. Steuart, when refuted by evidence of the highest rank, 
gets over the difficulty by concluding that he is right and all the others 
are wrong. He rightly includes Professor Chandler and Professor Engler 
among “the greatest chemists of the world.” I find by the evidence, 
however, something which Mr. Steuart does not tell us—viz., that Pro- 
fessor Chandler declares that, after 25 years’ experience, the 73° Abel test 
secures the safety of the public, and that the same accidents would happen 
with reckless people with oil 20° higher; also that this is the result of 
experience throughout the world. So much for Professor Chandler’s 
opinion. The other great chemist quoted—Professor Engler—states that 
statistics collected, and experiments made, do not justify raising the flash- 
point in Germany or England. He adds that 18 years’ trial in Germany 
of 70° {3° below ours) has proved it to be satisfactory ; to raise it would 
raise the price. 

It seems to me, on studying the evidence, that the Committee has been 
used as a means of advancing certain trade interests, and much money 
has been spent with the view of discrediting everything below 100°. There 
are no grounds for this on the score of public safety. I note that Mr. 
Steuart’s statements about ‘hundreds of accidents every evening ” re- 
solved themselves under cross-examination into a matter of hearsay. 

I learn from inquiries I have made in different parts of the country, 
that at the present time the difference in the retail price between the 
ordinary petroleum and the high-flash kind is about 4d. per gallon. What 
the difference would be if three-fourths of the present supply were pro- 
hibited, no one can tell. The difference in price will not affect the well- 
to-do classes, as they can afford to buy expensive oil, and can store it ; 
but it is sure to affect the working and poorer classes, who use the 
ordinary petroleum, and who buy it in small daily or weekly quantities. 
To the agricultural labourer, with wages from 10s. to 14s. per week, 
every 1d. is of importance. Surely his lot is already hard enough; and 
to tax him to the amount of 4d. or 6d. (or no one can tell how much 
more) per week without sufficient cause—and evidently in the interest of 
certain high-flash oil makers—is a great injustice. F. G. Pyxe 

95, Colmore Row, Birmingham, Feb. 18, 1899. Diaper 
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Matlock Bath Gas Supply.—The report on the gas undertaking of 
the Matlock Bath District Council for the past year, which came before 
the members last Tuesday, was a very favourable one, and increases were 
reported in output and consumption, as well as in income. On the 31st 
of December there stood a balance of more than £900 on the revenue 
and capital accounts. The General Manager did not anticipate that the 
gas undertaking would be a burden on the rates; but he asked for a 
deficit of £200 to be taken into account in the next rate. The Clerk re- 
ported that he had received £3777 from the Hanley Corporation on loan, 
to cover the costs of promoting the Matlock Bath Gas Bill. This sum 
would be repayable in ten years. 


The Liverpool Corporation and the Supply of Water Gas.—The 
recently issued report of the Departmental Committee on Water Gas, 
given in another part of the ‘ JournaL,” was last Thursday under con- 
sideration at a meeting of the Health Committee of the Liverpool Cor- 
poration. The Town Clerk (Mr. Harcourt E. Clare) said the effect of the 
Departmental Committee’s recommendation was the carrying out of what 
was suggested to the Gas Company in March, 1898. Several members 
insisted that immediate steps should be taken to secure a remedy from 
the Company. A resolution was unanimously adopted that the local 
Members of Parliament should be asked to press the Government to bring 
in a Bill to carry out the recommendations of the Committee. 
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PARLIAMENTARY INTELLIGENCE. 
HOUSE OF LORDS. 


The following progress has been made with Private Bills :— 

Bills presented and read the first time: Arbroath Corporation Gas 
Bill, Barton-on-Sea Water Bill, Bognor Urban District Water Bill, 
Bury Corporation Bill, Bury Corporation Water Bill, Church 
Stretton Water Bill, Coalville Urban District Gas Bill, Cobham 
Gas Bill, Dumbarton Burgh Bill, Dundee Gas, Tramways, and 
Extension Bill, Fylde Water Board Bill, Gainsborough Urban Dis- 
trict Council Gas Bill, Glasgow Corporation Gas and Water Bill, 
Glastonbury Water Bill, Lanarkshire (Middle Ward District) Water 
Bill, Leigh-on-Sea Urban District Council Bill, Loughborough Cor- 
poration Bill, Mid-Kent Gas Bill, Nene Valley Water-Works Bill, 
Newhaven and Seaford Water Board Bill, Perth Water, Police, and 
Gas Bill, Rawtenstall Corporation Water Bill, Salford Corporation 
Bill, Skipton Urban District Gas Bill, Southampton Corporation 
Water Bill, Stockton and Middlesbrough Water Bill, Wakefield 
Corporation Bill, Whitehaven Corporation Bill, Wishaw Water 
Bill, Wolverhampton Corporation Bill, Workington Corporation 
Water Bill. 

Bills presented, read the first time, and referred to the Examiners: 
Airdrie’and Coatbridge Water Bill, Bristol Gas Bill, Cambridge 
University and Town Gas Bill, Great Yarmouth Water Bill, Hast- 
ings and St. Leonards Gas Bill, Herne Bay Water Bill, Lea Bridge 
District Gas Bill, Loughborough Gas Bill, Lowestoft Water and Gas 
Bill, Rushden and Higham Ferrers District Gas Bill, St. Albans 
Gas Bill, St. Neots Water Bill, Skipton Gas Bill, South Essex 
Water Bill, South Hants Water Bill, Stretford Gas Bill, Totland 
Water Bill, Walton-on-Thames and Weybridge Gas Bill, Yeadon 
and Guiseley Gas Bill. 

The Examiners reported that the Standing Orders had not been 
complied with in the case of the Newhaven and Seaford Water Board 
Bill and of the Skipton Gas Bill. 

On Tuesday, the Earl of Morley moved the new Standing Order, to 
which reference was made in the ‘ JournaL” last week. It was in the 
following terms: ‘* The Council of any Administrative County alleging 
in their petition that such Administrative County, or any part thereof, 
may be injuriously affected by the provisions of any Bill relating to the 
water supply of any town or district, whether situate within or without 
such county, shall be entitled to be heard against such Bill.” He said 
that, under the present Standing Orders, County Councils could only be 
heard at the discretion of the Committee before whom the Bill in which 
they might be interested came. The object of the new Standing Order 
was to give them an absolute right to be heard on all matters affecting 
the water supply of their districts. It had been suggested by the County 
Councils Association, and it would bring their Lordships’ Standing 
Orders into exact conformity with those of the Houseof Commons. The 
Marquis of Ripon said he was glad their Lordships had thought fit to 
give County Councils locus standi before Committees. It was a right 
which they certainly ought to enjoy. The motion was agreed to. 


HOUSE OF COMMONS. 








The following progress has been made with Private Bills :— 

Bills presented, read the first time, and referred to the Examiners : 
Crowborough District Water Bill, East London Water Bill, East 
London Water (Temporary Supply) Bill, Gaslight and Coke Com- 
pany Bill, Horsforth Water Bill, Ilford Gas Bill, Menstone Water 
Bill, Metropolitan Water Companies Bill, Redditch Gas Bill, 
Shotley Bridge and Consett District Gas Bill, Stockport District 
Water Bill, Walker and Wallsend Union Gas (Electric Lighting) 
Bill, West Gloucestershire Water Bill, West Middlesex Water Bill, 
Woking Water and Gas Bill. 

Bills presented, read the first time, and ordered for second reading: 
Ayr Burgh Bill, Barking Town Improvement Bill, Belfast Water 
Bill, Birmingham Corporation Bill, Blackpool Improvement Bill, 
Bootle Corporation Bill, Bradford Tramways and Improvement 
Bill, Brigg Urban District Gas Bill, Burley-in-Wharfedale Urban 
District Water Bill, Clay Cross Water Bill, Crowborough District 
Gas Bill, Darwen Corporation Bill, Derby Corporation Water Bill, 
Dublin Corporation Bill, Fishguard Water and Gas Bill, Godal- 
ming Corporation Water Bill, Goole Urban District Council Bill, 
Horsforth Urban District Council Water Bill, Ilford Urban District 
Council Gas Bill, Leicester Corporation Water Bill, London Water 
(Finance) Bill, London Water (Purchase) Bill, Manchester Cor- 
poration (General Powers) Bill, New Mills Urban District Council 
Water Bill, Nottingham Corporation Bill, Nuneaton and Chilvers 
Coton Urban District Council Water Bill, Otley Urban District 
Council Water Bill, Rhondda Urban District Council Bill, St. 
David’s Water and Gas Bill, Scunthorpe Urban District Gas and 
Water Bill, Sheffield Corporation (Derwent Valley) Water Bill, 
Shirebrook and District Gas Bill, Stockport Corporation Water 
Bill, Warrington Corporation Bill, Wetherby District Water Bill. 

The Examiners reported that the Standing Orders had not been com- 
plied with in respect of the Belfast Corporation Bill, the London Water 
(Aqueducts and Works) Bill, and the London Water (Welsh Reservoirs 
and Works) Bill. 

Petitions have been presented against the following Bills: Derby Cor- 
poration Bill, by the Nottingham Corporation; Leicester Corporation 
Water Bill, by the Nottingham Corporation ; Sheftield Corporation (Der- 
went Valley) Water Bill, by the Nottingham Corporation. 

Motions to reject the following Bills on second reading have been given 
by the members named: Gaslight and Coke Company Bill, by Mr. 
Pickersgill ; London Water (Purchase) Bill and London Water (Finance) 
Bill, by Mr. Whitmore; East London Water (Temporary Supply) Bill, 
London Water (Purchase) Bill, Metropolitan Water Companies Bill, 
West Middlesex Water Bill, and Woking Water and Gas Bill, by Sir F. 
Dixon-Hartland. 

On Tuesday, Mr. Harry Samuel brought in the Bill of which he had 





given notice “ to amend the Metropolis- Water Act, 1871, and to make 
further provision for the due supply of water to the Metropolis.” It was 
read the first time, and ordered for second reading on the 28th prox. It 
is the Bill promised by the honourable member last year, and fully noticed 
in the “ JournaL” for Oct. 18 (p. 875), from a print supplied by him. 

On Thursday, Mr. James Stuart asked the First Lord of the Treasury 
whether he could give any indication of the probable date at which the 
House might expect to be in possession of any further report from the 
Royal Commission on the London Water Question. Mr. Balfour replied 
that he had been informed that the Commissioners were at present unable 
to fix any date for the presentation of their second report ; but that there 
would be as little delay as possible after the taking of evidence was 
concluded. 

Mr. Harwood has given notice of his intention to ask the First Com- 
missioner of Works to-morrow if it is contemplated to allow Kensington 
Gardens to be cut up for the passage of water-mains. 








LEGAL INTELLIGENCE. 


A Serious Gas Stealing Case at Salford. 
Edward Dockray, a mechanic and the licensee of the Albion Inn, 
Salford, was summoned, before the Salford Justices last Friday, for 


“fraudulently abstracting gas” supplied by the Corporation. The offence, 
it was proved, had been committed in the customary manner—by con- 
necting the inlet and outlet pipes of the meter by rubber pipes. From 
the appearance of these pipes, Henry Baxter, one of the Corporation 
gas inspectors, was of opinion that they had been in use for some time— 
perhaps for years—as they could be connected and disconnected in a few 
minutes. The old excuse was made that on Sunday night something 
went wrong with the gas; and so, as defendant could neither get a 
plumber nor send to the Town Hall, he attached the rubber pipes in order 
that the house might not be in darkness. But Mr. Makinson, the 
Stipendiary Magistrate, had no doubt the fraud had been going on for 
some time; and he fined the defendant £5 and costs, or a month’s 
imprisonment. 
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False Entries on Time-Sheets. 


At the Birmingham Quarter Sessions last Thursday, Walter Johnson 
(27), a gasfitter in the employ of the Corporation, pleaded guilty to having 
unlawfully made a false entry on a time-paper belonging to the Corpora- 
tion. Mr. M‘Cardie, who prosecuted, pointed out that this was prisoner’s 
first offence, and that the prosecution did not wish to press the charge. 
Johnson entered on his time-sheet that he had spent 2}? hours on 
Nov. 24 last, in fixing a meter at a house in Blackford Road, Sparkhill, 
and that he had spent 4d. in tram fares. He did not go to Sparkhill on 
the date mentioned. By means of the false entry he obtained from the 
Corporation 2s. 2d. in excess of what he was entitled to. The Corpora- 
tion were determined to put down the practice of falsifying the sheets ; 
and the suggestion that prisoner should be bound over under the First 
Offenders Act could not be taken as a precedent. The Deputy Recorder 
(Mr. T. S. Soden) thought it was a case in which he could take the course 
suggested ; and he bound the prisoner over to come up for judgment 
when called upon. He, however, said it was a most serious offence ; and 
he should deal in the future more severely with similar cases. 


Laying Mains Without Notice. 

At the South-Western Police Court last Thursday, Mr. Lane, Q.C., 
heard an adjourned summons taken out against the County of London 
Brush Electric Lighting Company for breaking up and opening the pave- 
ment of Trinity Road, Wandsworth Common, without having previously 
given notice in writing to the Battersea Vestry. The case was com- 
mented upon in the “ Journat” for the 7th inst., and is noticed else- 
where to-day. Mr. W. W. Young, Solicitor to the Vestry, prosecuted ; 
the Company were represented by Mr. Moyse. The evidence given on 
a previous occasion was that the Company’s workmen opened the 
pavement in the dead of night, and put in their main. After the 
adjournment the Vestry applied to the High Court of Justice for an 
injunction to compel the Company to remove the main. Mr. Justice 
Jeune granted the application ; but his decision was reversed on appeal. 
Mr. Young said that, although the injunction was refused, the action of 
the Company was characterized as a ‘“‘ high-handed proceeding.” Mr. 
Moyse admitted the allegation, but stated that Lord Justice Vaughan 
Williams thought the Vestry had acted unreasonably, as there had been 
very little interference with their rights when once the road was laid 
open. Mr. Lane said it seemed to him that the Company wanted to do 
the same as had been done in international matters lately, and take 
effective possession with utter disregard to the legal question involved. 
He imposed a penalty of £2, with £2 2s. costs. 
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Another Conviction for Unauthorized Main-Laying. 


At the Spelthorne Petty Sessions on Monday last week, the Sunbury 
Gas Company were summoned by Mr. G. W. Manning, Surveyor to the 
Staines District Council, for breaking up High Street and Hanworth Road, 
Feltham, on the 19th ult., without giving notice to the Council. Evidence 
having been given as to the alleged offence, the Company’s Manager (Mr. 
Bark) was called. He said he had been at the gas-works for a considerable 
time, and notice had never before been given as to the breaking up of the 
roads at Feltham. Mr. Lodge, a Director of the Company, said they had 
for years been accustomed to open the roads for laying mains and making 
connections to the houses, and no question had ever been raised about it 
until lately. He believed the Company had been told by the Parish Council 
to go on with the work. The Chairman of the Bench (Mr.J. Ashby) said 
the Company must go to the Council, who would be pleased to refund all 
the costs to which they had been put. Fines of £1 and 7s. costs and £3 
and 7s, costs were inflicted, 
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MISCELLANEOUS NEWS. 
HOME OFFICE INQUIRY INTO THE SUPPLY OF WATER-GAS. 


Conclusion of the Committee’s Labours—Report and Recommendations. 

The Departmental Committee which was appointed on Feb. 9 last 
year, by the Secretary of State for the Home Department (the Rt. Hon. 
Sir Matthew White Ridley), to inquire into the question of the supply 
of water gas, have finished their labours ; and their report was presented 


to both Houses of Parliament on the 8th inst., and issued to the public 
last week. Soon after the Committee set to work, we were enabled to 
announce the names of the gentlemen who had been selected to carry 
out this important investigation, and also to indicate the scope of their 
inquiry. The report being prefaced by the exact terms of the ‘“ Warrant 
of Appointment” (which is signed by Sir Matthew White Ridley), we 
reproduce them: ‘I hereby nominate and appoint Henry, Lord Belper, 
Henry Hardinge Samuel Cunynghame, Esgq., Assistant Under Secretary 
of State for the Home Department, John Scott Haldane, Esq., M.D.,F.R.S., 
Henry Franklin Parsons, Esq., M.D., Assistant Medical Officer of the 
Local Government Board; and, William Ramsay, Esq., Ph.D., F.R.S., 
Professor of Chemistry, University College, London, to be a Committee 
to inquire into and report upon—(1) The extent to which water gas and 
other gases containing a large proportion of carbonic oxide are manu- 
factured and used for heating, lighting, and other purposes; (2) the 
danger attending such manufacture and use; (3) the means by which 
such dangers may be removed or diminished either by the discontinu- 
ance of the use of such gas or gases or otherwise ; and what regulations 
for the prevention of danger should be established. I further appoint 
Lord Belper to be Chairman, and John Pedder, Esq., of the Home Office, 
to be Secretary of the said Committee.” 

Altogether the Committee have had twelve sittings for the reception 
of evidence—the first being held on March 1 last year, and the final one 
on Noy. 28. During that period, they had before them twenty-four wit- 
nesses, whose evidence occupies seventy foolscap pages of small print. 
The witnesses (their names being given in the order of examination) 
were: Mr. A. G. Glasgow, of Messrs. Humphreys and Glasgow; Mr. 
George Livesey; Professor Frank Clowes, D.Se.; Mr. John Tatham, 
Statistical Superintendent of the General Register Office; Professor 
Vivian B. Lewes; Dr. C. D. Hill Drury, of Darlington; Sir Henry D. 
Littlejohn, Medical Officer of Health for Edinburgh; Dr. E. W. Hope, 
Medical Officer of Health for Liverpool; Mr. William King, Engineer 
of the Liverpool Gas Company ; Sir Henry Roscoe, F.R.S.; Mr. Frank 
Scudder, F.1.C., F.C.S.; Mr. C. R. Bellamy, Superintendent of Street 
Lighting to the Corporation of Liverpool; Mr. G. C. Trewby, Consulting 
and Constructing Engineer to The Gaslight and Coke Company ; Sir 
Edward Frankland, K.C.B., F.R.S.; Dr. J. A. Fisher, Medical Officer of 
Health for Garston; Dr. Arthur Newsholme, Medical Officer of Health 
for Brighton ; Mr. Joseph Cash, Engineer and Manager of the Brighton 
and Hove Gas Company; Mr. J. 'T. Westcott, of the Economical Gas 
Apparatus Construction Company, Limited; Mr. Alex. C. Humphreys, of 
Messrs. Humphreys and Glasgow; Mr. Isaac Carr, Engineer of the 
Widnes Corporation Gas Works; Mr. James Stelfox, Engineer and 
Manager of the Belfast Corporation Gas Works ; Mr. Corbet Woodall ; 
Mr. Thomas Holgate, Engineer of the Halifax Corporation Gas Works ; 
and Dr. Arthur Whitelegge, Chief Inspector of Factories. An abstract of 
the evidence of the witnesses is being prepared, and will appear in 
succeeding issues of the ‘“‘ Journau.”’ The text of the Committee’s report 
(which is commented upon elsewhere, see pp. 427, 432) is given below. 
It is accompanied by seven appendices, comprising: (1) A Memorandum 
by Dr. Haldane, on ‘‘ The Mode of Occurrence of Poisoning by Illumi- 
nating Gas;” (2) a Memorandum by Dr. Parsons, on “ The Use of 
Water Gas in the United States of America, with reference to its effect 
on Public Health;” (3) Tables of Deaths from Gas Poisoning in 1896, 
1897, and 1898; (4) Table of places where Carburetted Water Gas is 
used, with opinions of Local Authorities; (5) Table giving the Carbonic 
Oxide in Various Samples of Gas, by Professor Ramsay ; (6) Miscellaneous 
Papers referred to in the Evidence—viz., Reports by Sir Henry Little- 
john and Sir Henry Roscoe, and Statement by Mr. Alex. C. Humphreys; 
(7) Memorandum by Dr. Lorrain Smith on ‘The Poisonous Action of 
Coal Gas and Carburetted Water Gas.” 


THE COMMITTEE’S REPORT, 


We have inquired into the questions relating to gases containing a 
large proportion of carbonic oxide which you have referred to us ; and we 
now submit our report. 


We have heard evidence from several leading gas engineers in this 
country and America, from the most important of the towns where such 
gases are in use, and from several medical and scientific authorities ; and 
we have ourselves visited works where carburetted water gas is made, and 
have had an opportunity of examining the process and the nature of the 
gas produced. 

Apart from ordinary coal gas, which itself may contain no inconsiderable 
proportion of carbonic oxide, the gases to which our consideration has 
been specially directed for the purposes of this report may be included in 
the term ‘“ water gas,” subject to the distinction of being ‘“ carburetted ” 
or “‘non-carburetted.” There are in addition certain forms of producer 
gas, Dowson gas, &c., used for industrial purposes, which, though con- 
taining a large proportion of carbonic oxide, do not appear to demand 
special investigation, and are treated shortly at the end of this report. 

We deal first and—for reasons which will appear in the course of the 
report—in greatest detail with 


Carburetted Water Gas. 

Pure water gas, which is made by passing steam through heated coke 
or anthracite coal, burns with a non-luminous flame, and has no smell. 
For lighting, and in some degree also for heating, purposes it is necessary 
to enrich the gas with oil. In this process, which is known as “ car- 
buretting,” the oil is vaporized, and thoroughly incorporated with the gas, 
thereby giving its flame luminosity, and also imparting to the gas a 
decided smell, similar to, and fully as noticeable as, that of ordinary coal 





gas. The manufacture and distribution of carburetted water gas for 
ordinary public and domestic lighting and heating purposes is stated to 
have begun in America about the year 1878. In England, the year‘1891 
appears to have been the date of the first considerable installation of car- 
buretted water-gas plant. Originally the main object in the United 
Kingdom of making carburetted water gas appears to have been the en- 
richment of coal gas—i.e., the increasing of its candle power. Latterly 
the question has become one of production even more than of enrichment; 
and though in England, except in one instance for a limited period, no 
gas producer has made a practice of distributing carburetted water gas 
unmixed with coal gas, in America pure carburetted water gas is very 
commonly used. 
Extent of Use. 

In the United States, about 70 per cent. of all the illuminating gas 
supplied was, in 1896, carburetted water gas; and we are informed that 
the distribution of this gas is still increasing rapidly. In Great Britain, 
there is at the present time plant capable of making between 70 million 
and 80 million cubic feet of carburetted water gas per day. If this plant 
were worked to its full capacity every day in the year, it would produce 
an amount of gas equal to about 24 per cent. of all the illuminating gas 
supplied in the year 1897-8 in Great Britain. But it is not always in 
full operation ; and therefore its actual output must be much less than 
that percentage. At the same time, as water gas appears to be distributed 
in only a comparatively small number of towns, the proportion of it in 
the supply of any particular place is often much higher than 24 per cent. 
For instance, as much as 50 per cent. appears to be ordinarily used at 
Tottenham and Edmonton ; while the proportion is given in the Board 
of Trade Returns as having been, on occasion, as high as 64 per cent. in 
Birkenhead, 60 in Belfast, and 43 in Brighton, and over some part of 
London it may often be 33 per cent. 

It has been stated that, in the ordinary course of events, every year 
will show an increase in the amount of carburetted water gas supplied, 
subject to the variations in the relative values of oil and coke and other 
commercial considerations. The experience of America supports to some 
extent this anticipation, though certain conditions in that country—such 
as the cheapness of oil in many places and the abundance of anthracite 
as compared with bituminous coal—are specially favourable to an increase 
in the manufacture of water gas. 

The advantages claimed for carburetted water gas have been put before 
us by many witnesses. They will be found set out briefly in the state- 
ment of Mr. Glasgow in the first day’s evidence. On the other hand 
some witnesses questioned the economy effected by the installation of 
water-gas plant ; and the alleged difficulties in getting the required candle 
power and flexibility of supply from coal gas. We are, however, satisfied 
that the advantages which many gas managers see in carburetted water 
gas may well lead to an increase in its use. 

It may be observed that, according to the Board of Trade Returns for 
1896, there were seven Local Authorities and twelve Companies making 
water gas; while the Returns for 1897 indicate that in ten of those 
nineteen cases the proportion of this gas used has risen, and also record 
eight additional Companies and four Local Authorities as making 
water gas. 

We do not propose to discuss the economic advantages and disad- 
vantages of water gas; but we think it right to draw attention to one 
point which may be of very considerable importance to the general 
public. It may be called the emergency value of water gas. A sudden 
increased demand for gas occasioned by fogs or other unforeseen occur- 
rences can be met only—in default of great storage—by putting into 
operation reserve plant. If coal-gas retorts alone are available, it will 
take two or three days to bring them into action. If there is carburetted 
water-gas plant in reserve, it can be started in a very few hours, and 
can be made to produce gas with great rapidity. 

It is to be observed that at present there appears to be no statutory 
obstacle to an indefinite increase in the use of carburetted water gas. 
Parliament has never, we believe, authorized specifically the making and 
distribution of this type of gas. But the terms of the Public and Private 
Acts under which all gas producers with statutory powers proceed, refer 
to ‘“ gas” without prescribing the materials or method of manufacture, 
and so may be taken to authorize the distribution of water gas, even 
though that gas was not in use when the general statutes on the subject 
were passed. On the other hand, where the gas producer is a local 
authority, and is required to obtain sanction for loans, the Local 
Government Board, when apprised that a loan is needed in connection 
with water-gas plant, have refused sanction or imposed conditions as to 
the proportion of water gas to be made, in view of the dangers which have 
been alleged to attend its use. In one case also in which a Company 
applied to the Board of Trade for a Provisional Order to enable them to 
supply plain water gas, the Board, in the interest of public safety, inserted 
in the Order clauses requiring the proper odorization of the gas, and 
imposing other special conditions. The powers given by the Order were 
never exercised. 

Danger of Manufacture and Use. 

Coal gas contains a percentage of carbonic oxide, which evidence given 
before us shows to vary from 4 to 12, according to the kind of coal used 
and the particular conditions of manufacture. Carburetted water gas 
contains about 30 per cent. of carbonic oxide.* Carbonic oxide ranks 
amongst the most dangerous of poisonous gases known. In these facts 
lies the primd facie reason for apprehending danger from the extensive 
use of carburetted water gas. 

As regards manufacture, the danger to the persons employed appears 
to be, with proper machinery and arrangements, not greater than that 
incurred in coal-gas making; and any danger that there may be can, we 
think, be dealt with adequately under the Factory and Workshops Acts, 
for the purposes of which gas-works are ‘“‘ Non-Textile Factories.” 

As regards use, the circumstances under which carburetted water gas 
may be seriously dangerous are comparatively few. Danger arises only 
when the gas escapes unconsumed; for, when burned in the ordinary 
way, the products of combustion of carburetted water gas are no more 
unhealthy than those of coal gas. The danger to be feared is not from 
explosion, for there is no greater likelihood of that with water gas than 
with coal gas, but from poisoning. In the day-time, however, the amount 





* One analysis made for the Committee showed 34 per cent of carLonic 
oxide. 
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of carbonic oxide is not of serious consequence. An escape of car- 
buretted water gas is as easily detected as one of coal gas, and, except 
in very special circumstances, can be avoided or remedied long before 
the atmosphere is in the least degree poisonous. Even at night very 
slight escapes of an ordinary character, caused, for instance, by imper- 
fections in the joints of fittings, do not appear to us to be rendered more 
formidable by the introduction of carburetted water gas. It is practically 
impossible for a really poisonous atmosphere to be produced by such 
escapes ; and though it is evident that constant exposure to small leakages 
of gas may be to some degree prejudicial to health, we do not think that 
the existence of anything like chronic poisoning by carbonic oxide has 
been established. 

It appears, then, that the prospect of any serious result from the dis- 
tribution of gas containing a high proportion of carbonic oxide is practi- 
cally confined to cases of large escapes into rooms where persons are 
asleep. These escapes occur owing to various accidents, such as the un- 
noticed turning on again of a tap which has been turned off, the blowing 
out of the gas-light, the extinguishing of the light by stoppage of the 
pipes or turning off at the meter, and the renewed flow of gas without the 
taps having been turned off. Fatal results have also been traced to break- 
ages or leaks in mains and service-pipes, whereby gas has percolated— 
sometimes becoming deodorized—through the earth into a house; and 
to leaks through a wall or through a ceiling and floor from a gas pendant 
in the room below. In these ways, accidents have been caused in houses 
and rooms to which gas was not laid on. 

The number of fatal accidents due to the above causes with coal gas 
alone is undoubtedly extremely small; but it is impossible to ascertain, 
with strict accuracy, the death-rate from gas poisoning in this country 
either before or since the introduction of water gas. The returns made 
by coroners vary too much in form, are too vague, and too often omit all 
reference to the medical evidence which may have been given. During 
the course of our inquiry, several deaths have occurred from poisoning 
by illuminating gas, under essentially the same conditions, and have 
been returned variously as ‘‘ Accidental death,” ‘‘ Death by misadventure,” 
‘“‘ Death by gas poisoning ” (without indicating whether or not there was 
carburetted water gas present), ‘‘ Natural causes,” and ‘ Death by car- 
bonic oxide poisoning.” Further, there are no means of ascertaining the 
cases of serious injury to health due to sleeping in an atmosphere laden 
with carbonic oxide. ‘Thus, though two persons were killed and five made 
seriously ill during the short time that carburetted water gas was supplied 
pure in acertain district, and though there are not a few fatal cases which 
were clearly caused by illuminating gas containing a greater or less pro- 
portion of carburetted water gas, no very satisfactory conclusion as to the 
effect in the United Kingdom of the introduction of water gas can yet be 
drawn from the facts and figures available. 

As regards the United States, where water gas has been in use for a 
much longer time than in Great Britain, and has in many towns 
replaced coal gas, the most systematic and trustworthy statistics avail- 
able are those of the State of Massachusetts, where there exists a Board 
of Gas and Electric Light Commissioners charged with the duty of 
recording and investigating accidents from gas and electric light. From 
the annual reports which they make to the State Legislature, it appears 
that in Boston in the year 1886, when the population was 390,393, and 
the number of gas consumers 29,554, the gas sold amounted to 
1,362,711,000 cubic feet, of which none was water gas, and no accidents 
were recorded. In 1890, with a population of 448,778 and 46,848 gas 
consumers, 8 per cent. of the 1,761,199,500 cubic feet of gas sold was water 
gas ; and there were six deaths from gas poisoning—two being suicidal. 
In 1895, the population had risen to 496,920, the gas consumers to 
68,214, and the amount of gas sold to 1,875,952,800, of which 90 per cent. 
was water gas; and 24 deaths (including eight suicides) occurred. 
In 1897, the gas consumers numbered 79,893 ; the gas sold amounted to 
2,354,291,900 cubic feet, containing 93 per cent. of water gas; and there 
were 31 accidental deaths and 14 suicides. A memorandum by Dr. 
Parsons on the American figures is printed in Appendix II.; and 
Appendix VI. 8, contains a careful examination of them by Mr. 
Humphreys, a leading Gas Engineer and Manager in the United States. 
Mr. Humphreys pointed out various reasons why the statistics ought not, 
in his opinion, to be implicitly trusted; but, while admitting that it may 
not be fair to rely absolutely on a comparison with former years, when 
records may have been less complete, after deducting the cases due to 
deliberate suicide, and making every other due allowance, we feel that 
the state of affairs disclosed in Boston, New York, San Francisco, and 
other towns is decidedly serious. As regards Boston, this is the opinion of 
the Gas and Electric Light Commissioners also. That Board has several 
times sought carefully for a remedy, but is always met with the difficulty 
that the practice of distributing water gas has become so widely and 
firmly established, and the plant has so completely superseded coal-gas 
plant, that to reorganize the systems of the various companies on the lines 
of a greater use of coal gas is practically an impossibility. 

If then the danger from water gas is considerable, it is important that 
in this country it should be dealt with before the causes of it reach un- 
manageable proportions. It has been argued that, inasmuch as it has 
not been proved that in all places in Great Britain and in the United 
States, the number of deaths by gas poisoning has risen proportionately 
with the increase of water gas, the greater proportion of carbonic oxide 
in water gas may possibly not be the determining poisonous factor, that 
there may be other gases common to water gas and coal gas, and in more 
nearly equal amounts, which are responsible for the fatal effects, or that 
other constituents in the gases may in some way modify the operation of 
the carbonic oxide. No evidence was produced in support of these sup- 
positions ; and we are unanimously of the opinion (supported by the 
experiments detailed in Appendix VII.) that the poisonous action of coal 
gas and water gas is due solely to the carbonic oxide which they contain, 
that the higher the proportion of carbonic oxide the greater is the 
poisonous property of the gas, and that given equal conditions as to size 
of room, ventilation, flow of gas, length of exposure, &c., the danger to 
life from an escape of carburetted water gas or of coal gas mixed with 
any considerable proportion of water gas is far greater than that from an 
escape of ordinary coal gas. The danger, in fact, increases at a much 
greater ratio than the proportion of carbonic oxide. 

A large number of careful and elaborate experiments and investigations 
which were made specially for the Committee by Dr. Haldane are described 
in Appendix I. The results arrived at represent the grounds upon which 





much of this report has been based ; and the appendix will be found, we 
think, to afford very valuable data for calculations as to the danger under 
various conditions of high percentages of carbonic oxide. 

Bearing carefully in mind that it is not desirable to place special 
restrictions upon the development or management of the trade unless, 
without such restrictions, some serious effect upon public safety or con- 
venience is to be feared, we nevertheless consider that the unrestricted 
distribution and use of carburetted water gas would constitute a sub- 
stantial danger; and we submit that it ought to be prevented. 

It is to be observed that the danger is not confined to accidents. The 
American figures, at least, show an increasing use of gas for suicidal and 
even homicidal purposes. It may be argued that, in the absence of 
poisonous gas other means of putting an end to life could readily be 
found. Yet it has always been recognized that it is not desirable to give 
facilities for the use of deadly poisons; and the facility with which 
murder (particularly child murder) bearing all the appearance of accident 
could be committed by simply turning on in a small room a jet of gas 
containing a large proportion of carbonic oxide seems to us to afford an 
additional reason for restricting the use of carburetted water gas. 

Prevention of Danger. 

The most direct, and, in our opinion, the only effective method of pre- 
venting danger from water gas is to fix a limit which the carbonic oxide 
in a public and domestic gas supply shall not, in ordinary circumstances, 
exceed. It is difficult to assign a limit applicable to all circumstances. 
In some cases 12 per cent. of carbonic oxide in the gas supplied might be 
proper ; in others, 16 or perhaps 20. The question depends on a number 
of circumstances which must vary in different localities. For instance, 
the style of gas-fittings in general use, and the condition of the mains 
and service-pipes should be considered ; and an important factor is the 
normal pressure under which the gas is distributed at night, as this 
governs the rate of discharge through a burner, and consequently, to a 
great extent, the chance of the production of a poisonous atmosphere. A 
limit of 16 per cent. of carbonic oxide would allow of a mixture of between 
30 and 40 per cent. of carburetted water gas, as at present manufactured, 
with coal gas, a proportion not now ordinarily exceeded in many cases 
where water gas is in use; while a limit of 20 per cent. would admit of 
50 per cent. each of the two gases. 

We are of opinion that, with the present conditions of gas supply, 20 
per cent. is the highest proportion of carbonic oxide that should be 
allowed, and that this percentage should be used only under special cir- 
cumstances. It will probably be found convenient to make use of local 
control for the purpose of prescribing some of the special conditions 
relating to the distribution of gas; but bearing in mind that, in many of 
the largest centres of population, the manufacturer of gas is the local 
authority itself, that where the gas is supplied by a company the districts 
of several local authorities may be included in the limits of supply, and 
that in many of the smaller districts the advice of a skilled expert may 
not generally be available, we think that the actual amount—beyond a 
certain limit—of carbonic oxide permissible in a public and domestic 
supply of gas should be fixed by a Central Department, according to the 
local circumstances. 

As the chief danger from water gas arises during the hours of sleep, we 
think that during the day the precise restrictions as to carbonic oxide 
appropriate for the night need not necessarily be applied. But if the 
supplier of gas is allowed the advantage of greater freedom during the 
day, he must be responsible for ensuring that after an hour prescribed in 
the regulations no gas is issued containing more than the authorized 
night percentage of carbonic oxide. We would add that a breach of the 
regulations, at all events as regards the percentage of carbonic oxide, 
should entail a very substantial penalty, which it would not be worth the 
gas-maker’s while to risk. 

Our attention was called by several witnesses to the very imperfect and 
unsatisfactory gas-fittings often used in the poorer class of houses in large 
towns, and the constant leakages which exist without any attempt to dis- 
cover or rectify them; and it has been suggested that powers might be 
given to Local Authorities to enable them to enforce a standard of fittings 
when newly put up in such houses (as is done in the case of ee 
and also to inspect such fittings when required. We think that suc 
powers might with advantage be given, to be used at the discretion of the 
local authority. Other suggestions of the same type, with which we 
agree, are: (1) That in common lodging-houses and other houses simi- 
larly subject to bye-laws, the question of gas should be treated with 
special care, and that the local authority now responsible for these places 
should have the additional power of prescribing the size of burner to be 
used in bedrooms according to their cubic capacity ; and (2) that faulty 
gas-fittings, particularly stoves not provided with proper flues or chimneys, 
should be added to the matters which may be dealt with under section 91 
of the Public Health Act, 1875. 

Non-Carburetted Water Gas, &e. 

Water gas uncarburetted has not yet been used in this country for 
public or domestic lighting and heating purposes. Various forms of it, 
as well as producer gas, Dowson gas, &c., are employed in factories, and 
also for gas-engines. It is probable that this use will be greatly ex- 
tended. Both the manufacture and use of these gases may entail con- 
siderable danger, since the gases are highly poisonous—containing up- 
wards of 40 per cent. of carbonic oxide—and have little or no odour. 
The danger, however, is to the workpeople, not to the public; and we 
think that, given a knowledge of the nature of the gases, the manufac- 
ture, distribution, and use of them for industrial purposes can—with one 
possible exception—be dealt with under the Factory and Workshop Acts, 
whether by special rules or otherwise. The exception may be the case, 
if any, where one of these gases is not used on the premises in which it 
is made, but is supplied to a neighbouring factory or workshop—e.g., for 
heating tools. No instance of this kind has come to our notice ; but if it 
occurred, and if in this or in any other cognate case the use of such gas 
could not be certified as a dangerous process under the Factory and 
Workshop Acts, the danger must be mitigated as far as possible by bring- 
ing the gas within requirements similar to those which we recommend 
in the case of the public distribution of carburetted water gas. 

It appears, indeed, possible that non-carburetted water gas may be 
introduced for heating purposes in stoves, and also, though its flame is 
in itself non-luminous, for lighting by means of incandescent mantles. 
In that case a sufficiently pungent smell should be required to be given 
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to the gas to render any escape easily noticeable. This can be done at 

small expense, and with no difficulty, by means of various chemical sub- 

stances. The gas should also be placed under strict regulations. These 
regulations may possibly be similar as regards many points to those 
which we have recommended for carburetted water gas; but we desire to 
say that other points will probably require further consideration when 
the exact nature of the gas, and the proposed methods of supplying it, are 
known. 

Sumnary and Recommendations. 

To sum up, we have come to the conclusion that, if the accidents attri- 
butable to water gas are not yet very numerous in Great Britain, the 
reason is that the proportion in which this gas has been used has not 
hitherto, except in a few instances, been high. A large increase in the 
use of the gas is, however, to be expected in several localities; and in 
some places the use of pure carburetted water gas is contemplated, in the 
absence of legislative restriction. 

We therefore think the present time opportune for dealing with the 
matter, before the manufacture of water gas is established on a larger 
scale; and we beg to submit the following recommendations, to which, if 
approved, effect should, in our opinion, be given by a Public Bill :— 

1. That it should be illegal for any person to make and distribute for 
heating and lighting purposes any poisonous gas which does not 

_ possess a distinct and pungent smell. 

2. That all persons applying for statutory powers to make and dis- 
tribute gas should be required to state in their application the 
kind of gas which they propose to sell—viz., whether ordinary 
coal gas, carburetted water gas, plain water gas, or other variety 
of gas, separately or mixed. 

3. That before any kind of water gas is distributed in any place, due 
public notice of the proposal should be required to be given ; and 
that, as long as there is any water gas in a gas supply, that fact 
should be stated on every demand note. 

4, That, where water gas is distributed, records should be kept by the 

producer, showing the respective amounts of the gases issued day 

by day, distinguishing the gas supplied to each area (if more 
than one and separately served), and the day and night supply ; 
that these records should at all times be open to inspection by 
any gas consumer or ratepayer of the district, and should be 
published quarterly in a local newspaper; and that a new 
column should be added to the annual returns made to the 

Board of Trade, giving the total amount of water gas issued, as 

compared with coal gas. 

5. That power should be conferred upon a Central Department to 
make regulations, enforceable by adequate penalties, limiting 
the proportion of carbonic oxide in the public gas supply at night 
to 12 per cent. or such greater amount as the Department may 
consider desirable. These regulations might be applicable either 
generally over the United Kingdom or to any particular locality, 
and might contain such conditions, if any, as appeared necessary. 
(The considerations which may govern the fixing of the limit of 
carbonic oxide are indicated under the heading ‘“‘ Prevention of 
Danger ” and in Appendix I.) 

6. That powers should also be given for the regulation of the distri- 
bution and use of gas by means of bye-laws, made subject to the 
approval of a Central Department and administered under local 
control. The matters to be so dealt with might include the 
following: The hours during which, or the arrangements by 
which, the limit imposed upon carbonic oxide should be enforced, 
the use in emergencies of more than the authorized proportion 
of carbonic oxide, the character of the gas burners, fittings, and 
apparatus to be used, having regard to the circumstances of their 
employment, the testing of the gas, and similar questions. 

7. That the provisions of Sections 28 to 34 of the Gas- Works Clauses 
Act, 1871, should be made applicable to the testing of gas for 
carbonic oxide, and that, in all cases where a limit has been 
placed upon the carbonic oxide in the gas supply of a locality, 
there should be some person empowered and required to test for 
carbonic oxide, and to publish the results periodically. 

Lastly, we are so much impressed by the insufficiency and untrust- 
worthiness of the statistics relating to particular causes of mortality 
which can be gathered from returns of Coroners’ verdicts, that we ven- 
ture, though the matter is outside the terms of the reference to us, to 
recommend strongly that some steps should be taken to secure that these 
verdicts should lend themselves more readily to clear classification by the 
Registrar-General ; and, in particular, we suggest that in every case 
where the Coroner is in possession of a medical certificate of death, or 
where medical evidence has been taken at the inquest, a copy of that 
certificate, or an abstract of that evidence, should be appended to the 
Coroner’s Certificate when sent to the Registrar-General. 

Our thanks are due to our Secretary, Mr. Pedder, for the great assist- 
ance rendered by him during the inquiry. 

(The report is signed by all the five members of the Committee, and is 
dated Jan. 17, 1899.] 


APPENDIX I.—THe Mopbe or OccurrENcE oF Poisontna By LIGHTING 
Gas.* By Dr. Hatpane. 

The present appendix, which has been drawn up at the request of the 
Committee, contains an analysis (based partly on such evidence of wit- 
nesses and published records as were available, and partly on experiments) 
of the mode of occurrence of poisoning by lighting gas. 

The Cause of Death in Poisoning by Lighting Gas. 

The general composition of coal gas, and of several varieties of car- 
buretted water gas, are shown in the analyses quoted by Mr. Glasgow in 
the first day’s evidence. About 80 per cent. of the coal gas and 60 per 
cent. of the carburetted water gas consists of hydrogen, marsh gas, and 
nitrogen, which are definitely known to have no poisonous action. The 
chief additional constituent is the very poisonous gas carbonic oxide, of 
which there is usually about 6 or 8 per cent. in English coal gas, and 


* We have not re 
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: produced the mass of tabular information accompanying 
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about 30 per cent. in English carburetted water gas. Among competent 
authorities, carbonic oxide is generally held to be the poisonous constituent 
of both coal gas and carburetted water gas, and for all practical purposes 
the only poisonous constituent. The grounds for this opinion are as 
follows :— 

1. When animals are poisoned by coal gas or water gas, both the 
symptoms and the postmortem appearances are those of carbonic oxide 
poisoning. These appearances are definite and unmistakable, as car- 
bonic oxide produces a characteristic change of colour in the blood. 

2. In numerous cases where human beings have been poisoned "by coal 
gas or water gas, the same appearances have been observed ; and in four 
of the cases which occurred during the sittings of the Committee, not 
only were the usual appearances observed, but analyses showed that the 
changes corresponded exactly to those known to occur in cases of pure 
carbonic oxide poisoning. 

3. Coal gas, when as far as possible deprived of its carbonic oxide by 
passing it through cuprous chloride solution, has only a very slight 
action on animals, and the same is true of oil gas, which contains little 
or no carbonic oxide, but is otherwise more or less similar in com- 
position to coal gas and carburetted water gas. In his official report for 
1884, as State Inspector of Gas for Massachusetts, Mr. Hinman describes 
experiments in which he kept animals without harm in air containing so 
much oil gas that it burned quietly, and was not even explosive. 

4. In consequence of the peculiar mode of action of carbonic oxide, its 
poisonous action is abolished in presence of oxygen at high pressure, and 
partly abolished in presence of oxygen at atmospheric pressure. The 
same abolition of the poisonous action of coal gas is observed under the 
same circumstances. If the coal gas is present in very large excess, the 
other constituents begin to have a slight action; but this action is un- 
appreciable when the gas is only present in proportions which are just 
poisonous in ordinary air.* 

5. The symptoms of poisoning produced by a given proportion of coal 
gas appear to correspond with those due to the carbonic oxide present in 
the gas. Thus, in the course of the experiments described below, I 
occasionally took mice into the room with me, and watched their 
symptoms. So far as I could judge, these symptoms corresponded as 
exactly as possible to the percentage of carbonic oxide present. Had the 
same percentage of carburetted water gas as there was of coal gas been 
present in the air, these animals would undoubtedly have died of carbonic 
oxide poisoning ; and I myself should have been quite unable to make 
deliberate observations with safety lamps, mice, &c., on the air, and con- 
tinuously proceed with the analyses during the intervals of observation. 
There is also clear evidence in the experiments made by Professors 
Sedgwick and Nicholls for the Massachusetts Board of Health that 
carburetted water gas is much more poisonous than coal gas. In order, 
however, to clear up any doubts which might remain on this question, 
Dr. Lorrain Smith was requested by the Committee to investigate the 
matter; Mr. Stelfox, C.E., Engineer of the Belfast Corporation Gas- 
Works, where water gas is made, having offered to co-operate in the 
experiments. The results are given in another Appendix, and furnish 
conclusive evidence. (Appendix VII.) 

Nature and Degree of the Poisonous Action of Carbonic Oxide. 

The oxygen absorbed in the lungs from the air is normally taken up by 
the blood in the form of an unstable chemical compound with the red 
colouring matter (hemoglobin) of the blood, and so carried by the circu- 
lation to the tissues, where it is used up. Hemoglobin not only com- 
bines with oxygen, but forms a much more stable compound with carbonic 
oxide; and hemoglobin which is saturated with carbonic oxide cannot 
take up oxygen. In proportion, therefore, as the carbonic exide com- 
pound is formed, the blood loses its power of carrying oxygen from the 
lungs to the tissues ; and death from want of oxygen finally ensues. It 
will be readily understood, however, that, since oxygen as well as car- 
bonic oxide has an affinity for hemoglobin, the extent to which the latter 
substance can become saturated with carbonic oxide will depend on the 
relative proportions in which oxygen and carbonic oxide are present in 
the air. The one gas tends to drive the other out from the hemoglobin ; 
and the final result is an expression of the balance struck between 
the two conflicting processes. If the percentage of carbonic oxide in 
the air is so high that too little of the oxygen compound can be formed 
to support life, then death ensues. If, on the other hand, the person or 
animal is removed to fresh air before death occurs, then the carbonic 
oxide is, in the course of several hours, turned out of the hemoglobin and 
eliminated in the breath. If, finally, the person or animal remains ex- 
posed to a moderate percentage of carbonic oxide, the blood ceases after a 
certain time to take up more carbonic oxide. 

The symptoms caused by a gradual cutting off of the oxygen supply to 
the body, as in carbonic oxide poisoning, are very insidious in their onset, 
and in some ways have a curious resemblance to those of alcoholic poison- 
ing. Sometimes there is drowsiness, and sometimes great exhilaration 
or quarrelsomeness. Mental, muscular, and sensory co-ordination are 
all much affected, though the person under the influence of carbonic 
oxide is often unaware of anything being wrong until complete helpless- 
ness supervenes. Persons who are asleep when exposed to carbonic oxide, 
often do not awake at all, or not until they are too helpless to escape, or 
too much stupefied to make the attempt to do so. 

Air containing about 0°4 per cent. of carbonic oxide by volume suffices 
to cause death in warm-blooded animals of various kinds; and there is 
every reason to believe that the same percentage would prove equally 
fatal to men. An exposure of about an hour, or a little more, would pro- 
bably be about the minimum time to cause death in the case of a person 
asleep. Death may sometimes, however, occur in the case of animals 
with as little as 0-2 per cent. of carbonic oxide, provided the exposure has 
been long enough, or in case of any sudden muscular exertion ; and 
doubtless the same holds good for men. From the records of various 
cases of coal gas poisoning, it would seem as if death had frequently 
occurred in consequence of the exertion of attempting to reach a door or 
window, or even of putting on clothes. Sudden exposure to cold has a 
similar dangerous effect. It would thus appear that anything more than 
0-2 per cent. of carbonic oxide in air ought to be regarded as entailing 
risk to life. Air containing less than 0-05 per cent. of carbonic oxide 
causes in a healthy person no effects beyond giddiness or exertion, how- 
ever long the exposure may be. 





* “ British Medical Journal,” Oct. 3, 1896. 
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The after-symptoms of carbonic oxide poisoning are often of a very 
serious nature. It must be remembered that during the period when the 
oxygen supply to the tissues is diminished, they may undergo serious 
damage, and that the effects of this damage may remain for long after 
all the carbonic oxide has been eliminated. The headache and nausea 
which commonly follow exposure to carbonic oxide are one sign of slight 
temporary damage. Often, however, far more serious signs are met 
with. In many cases of long exposure, consciousness never returns, 
although the blood is quite free of carbonic oxide ; in other cases serious 
mental symptoms remain for a long time ; in others there are symptoms 
of formidable affection of the heart-muscle; in others, fatal pneumonia 
supervenes after a day or two. In the after-treatment of carbonic oxide 
poisoning, too much care cannot be exercised, on account of the pro- 
bability of some organ or another being seriously damaged, and ready to 
break down entirely unless it is given complete rest. 


Post-Mortem Appearances in Coal Gas and Water Gas Poisoning. 


The post-mortem appearances in coal gas and water gas poisoning are 
very characteristic, provided the person has died in the poisonous atmo- 
sphere. As the compound of carbonic oxide with hemoglobin has a 
bright red colour, whereas the uncombined hemoglobin present after 
death from other causes is dark purple, the blood is more or less red, and 
all the organs of the body are red, instead of purple or bluish, when first 
exposed. The red colour can Often be seen very distinctly on the lips, 
tongue, skin, &c., though they may be pale, in which case the cause of 
death is not so evident. A similar red colour may, however, occasionally 
be produced in exposed parts of the skin by the mere action of the 
oxygen of the air. A sample of the blood should always be taken. This 
may easily be obtained by squeezing blood from a vein, such as the ex- 
ternal jugular, if it is not practicable to make a complete examination of 
the body. A few drops of blood are sufficient; and if the tests cannot 
be made at once, the blood may be placed in a tube or small bottle, 
which, if not filled with blood, should be filled full of water and securely 
corked. The sample will then keep indefinitely, provided no air is 
allowed to enter. In presence of air, the hemoglobin is soon altered ; 
whereas in the absence of air, it keeps indefinitely. Samples of blood 
which I obtained from some of the bodies of men killed by carbonic oxide 
in colliery explosions three years ago have, for instance, remained quite 
unaltered as regards their hemoglobin since that time. 

To test the blood for carbonic oxide, both the easiest and the most 
delicate method is to compare the tint of a greatly diluted solution in 
ordinary water with that of normal blood similarly diluted. A solution 
of normal blood so highly diluted that, when placed in a test-tube, it looks 
yellow, is first prepared. One portion of this solution is placed in a test- 
tube, and shaken up for a few seconds with coal gas. This is introduced 
into the test-tube through a piece of rubber tubing; the top of the test- 
tube being quickly closed with the thumb as the tubing, with the gas 
flowing through it, is withdrawn. The solution, after shaking with the 
coal gas, will have the pink colour characteristic of the compound of car- 
bonic oxide and hemoglobin, when in dilute solution. Another portion 
of the normal blood solution is placed in a second test-tube (of similar 
width). A portion of the suspected blood is placed in a third tube, and 
then gradually diluted with water till its depth of colour is about the same 
as that of the first two tubes. The tints of the three tubes are now com- 
pared. If the suspected blood contains no carbonic oxide, its tint will be 
that of the normal blood. If carbonic oxide be present, the tint will more 
and more nearly approach that of the blood saturated with carbonic oxide, 
according as the hemoglobin is more and more completely saturated with 
carbonic oxide ; and a rough quantitative estimate of the degree of satura- 
tion may readily be made. In cases of gradual poisoning by carbonic 
oxide, death usually occurs in man at about 60 to 80 per cent. saturation 
of the hemoglobin with carbonic oxide. In five recent cases of gas 
poisoning at Belfast (October, 1898, and Jan. 3 and 10, 1899) post-mortem 
examinations were carried out by Dr. Lorrain Smith; and the blood 
(samples of which were also examined by myself) was 83 per cent. satu- 
rated in the first case, 76°6 and 69-5 per cent. saturated in the second two 
cases, which occurred together in thesame room. The last two cases also 
occurred together, but one of the two persons poisoned survived for three- 
and-a-half hours after removal fromthe room. The blood was practically 
free from carbonic oxide (5 per cent. saturated), while the blood of the 
other person—an old woman—who was dead when found, was 57 per 
cent. saturated. There could thus be no shadow of doubt, not only that 
carbonic oxide was present in the blood, but that carbonic oxide poisoning 
was the actual cause of death in these cases. 

For the colour test, a good light isnecessary. It is best to hold the test 





tubes up towards a window ; but an opal lamp-globe, particularly if the 
light is from an incandescent gas-burner, serves almost equally well if 
daylight is not available. If a spectroscope is available, the better-known 
spectroscope test may also be applied to the blood. But this test is not 
so delicate ; and unless the hemoglobin is more than 40 per cent. satu- 
rated with carbonic oxide, the test is useless. 

When death occurs within more than three or four hours after the 
person has been removed from the poisonous atmosphere, little or no 
carbonic oxide is likely to be found in the blood; and the cause of death 
can only be inferred from the history of the case. If death occurs very 
rapidly from exposure to a high percentage of carbonic oxide, the venous 
blood will be found to be only very partially saturated with carbonic oxide ; 
and probably there will be appearances of great venous congestion of the 
face, neck, &c., with blood of a purple colour, as in cases of acute 
asphyxia from other causes. Such appearances may be expected in cases 
of suicide from inhaling nearly pure coal gas, accidents to workmen at 
gas-works, or in repairing mains, &c. 

Relation between Frequency of Asphyxia from Gas Poisoning and 
Percentage of Carbonic Oxide in the Gas. 

The data given in the appendices by Dr. Parsons (II.) and Mr. Hum- 
phreys (VI. C.) and in the Massachusetts Commissioners’ Reports, render 
it possible to frame some estimate of the rate at which deaths from gas 
poisoning have increased with the percentage of carbonic oxide in the gas. 
Such an estimate must be based upon the number of deaths in propor- 
tion either to the amount of gas consumed or to the population, in 
various towns. For American towns particularly, the first method of 
estimation is preferable, as the gas consumption per person varies widely. 
In Chicago, for instance, the gas consumption per person is little more 
than half that of London or New York. ‘lo render the data readily in- 
telligible, it is also desirable to refer them to some easily understood 
standard ; and for this country, at least, perhaps the best standard is a 
gas consumption, or a population, equal to that of London. Hence in 
Table 1, the figures are calculated for a gas consumption (that of London 
for 1896) of 32,000 million cubic feet, and a population of 6 millions. 
Unless some such standard be taken, undue importance may perhaps be 
attached to the experience obtained in connection with small distribu- 
tions of gas. Thus, to take one example referred to in the evidence, in 
Pittsfield—a rapidly-growing town in Massachusetts—only one fatal case 
of poisoning is reported since 1891, when pure carburetted water gas was 


introduced ; and the case of Pittsfield was quoted as an instance of safe’ 


distribution of water gas. The annual sale of gas amounted, however, 
to only about 14 million feet during this time; and if the death rate be 
calculated to the standard of London gas distribution, the result is 330 
deaths a year. 

The statistics furnished by Dr. Tatham afford a basis for an approxi- 
mate calculation of the number of deaths from poisoning by pure coal 
gas in this country. As a check on their completeness, the cases recorded 
for 1896 and 1897 have been compared with those recorded in the 
“ JourNnaL or Gas Liautina,” and inquiries have been made by the Sec- 
retary of the Committee with regard toa large number of the deaths returned 
simply as “ suffocation,” without further details which would exclude 
coal-gas poisoning. The result has been that no further cases of poison- 
ing by purified coal gas could be discovered. It may therefore be inferred 
that, in spite of the unsatisfactory manner in which the causes of sudden 
death are often returned to the General-Register Office, the list of cases 
furnished to the Committee is in all probability pretty complete. It is 
certain, however, that many of the deaths reported were not due to illu- 
minating gas itself. Thus out of the 52 deaths returned as due to coal 
gas and carbonic oxide in 1896 and 1897, there occur two deaths which 
were due to the very poisonous products of imperfect combustion of coal 
gas, and seventeen deaths from gases in iron-works, Dowson gas, coke 
fumes, &c. ‘Then, again, it seems likely that the increase in the annual 
number of deaths since 1892 has been due, largely at least, to the admix- 
ture of water gas. Apart from the cases just mentioned, the majority of 
the deaths reported for 1896, 1897, and 1898 have occurred in the com- 
paratively few towns, including London north of the Thames, where 
water gas is added to the coal gas. The increased consumption 
of gas would not by itself account for the increase of deaths 
during the last five years. Probably, therefore, the figures for 1886-91 
give most nearly the average annual deaths from pure coal gas. This 
average amounts to only about eleven a year, or seven a year if a deduc- 
tion be made for deaths probably due to products of imperfect combus- 
tion, &c.—a surprisingly small number. The average annual amount 
of gas consnmed in England and Wales during the same period was about 
80,000 million cubic feet. 














TABLE 1. 
Annual Deaths by Gas Poisoning Annual Deaths by Gas Poisoning 
for a Gas Distribution equal to that for a Population equal to that of 
Place Kind of Gas of London in 1896. London (6 millions), 
. Distributed. ae en gee ; Years, 
Total, Accidental. Total. Accidental. 
England and Wales . . . . Coal gas ‘o ‘o . 86- 
England and Wales (outside , Coal gas only oa os e a a 
London) | 
England and Wales (outside | Coal gas partly mixed with 10'4 9°5 _ - 1896-8 
London) water gas 
88 American towns. . . . «| Coal gas _ — 3 1875-85 
Boston . . ... - go per cent. water gas 620 460 520 390 1896-7 
New York . . .. e« 80 per cent. (?) water gas 275 130 263 124 1896-7 
Brooklyn pie. 97 per cent. water gas 400 215 235 120 1896-7 
Chicago oe ee - % 100 per cent. water gas _— 305 _ 155 1890-2 
San Francisco. . . . « « 70 per cent. (?) water gas = = 9490 270 1895-7 
Philadelphia. . . . . . 38 per cent. water gas (not 240 122 172 87 1896-7 
. mixed ?) 
Baltimore eo + es 100 per cent. (?) water gas _ = 120 = 1895-6 
Washington . 100 per cent. (?) water gas _ a 295 175 1896-7 
STOPOMID .) 6 « 50 per cent. water gas 45 _ 32 = ?-1897. 
(mixed) 























SVs 





ai 


= — ; 





wt 





, 


— 


A. 


aS 





Feb. 21, 1899.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 451 





From the table it is evident that by no possibility can the conclusion 
be avoided that the distribution of carburetted water gas without any 
special precautions is enormously more dangerous, or, to speak more 
correctly, less safe than the distribution of coal gas. Roughly speaking 
the loss of life arising in one way or another—accident, suicide, or 
homicide—appears to be fully a hundred times greater with water gas in 
America than with coal gas in this country. While coal gas is an 
exceedingly safe, as well as cheap, good, and convenient illuminant, 
water gas as distributed in America is very far from being safe. 

It is somewhat difficult to convey a concrete idea of the average risk 
from gas poisoning run by, for instance, an inhabitant of Boston; but 
this risk is certainly very appreciable. Assuming that Boston has a 
death rate equal to that of London, about one in every three hundred 
deaths is due to accidental water gas poisoning. This represents an 
annual death-rate about the same as that of “ child-birth” or of 
“ suicide,” as returned in the official statistics for England and Wales 
for 1880 to 1890. The total death-rate for poisoning of every kind in 
this country, whether accidental or suicidal, and whether by solids, 
liquids, or gases, is only about half the average death-rate from water gas 
poisoning alone in Boston, New York, San Francisco, and Washington. 

In dealing with the very limited statistics available for English towns 
in which water gas has been partially introduced, I have left London out 
of account, as the admixture of water gas has been very limited, and 
several companies have distributed none. All, or nearly all, the recent 
deaths seem, however, to have occurred in districts where an admixture 
of water gas was probable. There certainly seems to be nothing in the 
experience of this country to lead to any other conclusion than that a 
general introduction of pure carburetted water gas would, unless the 
engineering difficulties connected with its safe distribution were properly 
met, as almost undoubtedly they might be, lead to a loss of life corre- 
sponding to that in America. The rate for accidental cases of poisoning, 
both fatal and non-fatal, was, to judge from the evidence placed before 
the Committee, quite as high in the Garston district during the period of 
about twenty months when pure carburetted water gas was being distri- 
buted, as in Boston. 

In one respect at least, the question as to the safety of water gas, sup- 
posing its general introduction to be economically possible, would be a 
more serious one in this country than in the United States ; for, although 
the population of the United States is about double that of Great Britain, 
the average consumption of gas per person in the United States is only 
about a fourth of that in Great Britain. The gas consumption of London 
alone is more than half that of the whole United States. The probable 
annual loss of life from the almost complete substitution of water gas for 
coal gas in the United States may be roughly estimated at about 800; so 
that the corresponding loss of life in this country with an equally reck- 
less distribution of water gas would be about 1600. Further, if the 
various analyses available are to be trusted, it would seem that the some- 
what low candle-power gas usually distributed in this country contains 
more carbonic oxide than the higher candle-power American gas. 

The average percentage of carbonic oxide in coal gas may apparently 
be taken as about 7, and in American carburetted water gas as usually 
about 26.* It would thus seem that the increase of about four times in 
the percentage of carbonic oxide is attended with an increase of about 
fifty or a hundred times in the probability of fatal accidents. Roughly 
speaking, therefore, it seems probable that the increased loss of life by 
accidents has been about proportional to the cube of the relative increase 
in the proportion of carbonic oxide—64 being the cube of 4. This rule 
would seem to be borne out by the case of Toronto, where, with a mix- 
ture of about equal parts of coal gas and water gas (which mixture would 
contain only about two-and-a-half times as much carbonic oxide as coal 
gas) the cases of poisoning appear to be only about fifteen times as fre- 
quent, in proportion to gas distributed, as in England ; and, so far as it 
is possible to judge from the very partial information available in the 
case of towns in the United Kingdom distributing water gas, experience 
in this country also points in the same direction. According to this 
rule, a given amount of water gas may evidently be distributed when 
mixed with coal gas far more safely than when distributed unmixed. 
In most American towns, however, where water gas and coal gas are both 
distributed, very little attention seems to have been paid to the difference 
as regards public safety between the distribution of the two gases mixed 
and their distribution unmixed. 


Circumstances under which Cases of Poisoning occur when Car- 
buretted Water Gas is Employed. 

In order that the engineering difficulties connected with the safe dis- 
tribution of carburetted (or uncarburetted) water gas may be successfully 
overcome, it is essential to understand the causes of the numerous fatal 
accidents which have been associated with its use in America; and the 
present and succeeding sections of this appendix will be devoted to an 
analysis of these causes. 

It is very evident, in the first place, that the mere increase in the per- 
centage of carbonic oxide in carburetted water gas, as compared with 
coal gas, does not by itself explain the increased number of accidents and 
suicides. Both kinds of gas are very poisonous from carbonic oxide, and 
carburetted water gas contains only about four times as much carbonic 
oxide as coal gas; yet in actual practice carburetted water gas has proved 
to be fifty or a hundred times as dangerous as coal gas. 

Table 2 contains an analysis of the circumstances under which death 
occurred in the 231 fatal cases described in the Massachusetts Commis- 
sioners’ Reports during the last eight years. Practically the whole of 
these deaths were caused by carburetted water gas, either pure or diluted 
to some extent with coal gas. Four-fifths of the accidents were caused 
by escapes from single burners. These escapes arose in almost every case 
from failure to turn off the gas on going to bed. In three or four cases, 
however, the accident occurred in the evening; the person having gone 
to sleep on a sofa or chair. It is probable that occasionally the gas was 
blown out through ignorance, or was extinguished by some accidental 
cause when left burning; but there can be little doubt that, in the great 
majority of cases, the tap was accidently turned on again after being 





* This is only a rough estimate. It must be remembered that an accu- 
rate determination of carbonic oxide in coal gas or water gas by the 
methods ordinarily used requires great care, and that many published 
analyses are probably very inaccurate. 





turned off. Of the suicidal deaths three-fourths were brought about by 
the very simple means of opening one or two gas-taps. In the majority 
of cases, only one gas-tap was opened. It is quite clear from the reports 
that it was very often impossible to say with certainty whether death was 
due to accident or suicide. Suspected homicidal cases seem, however, to 
be very rare in Massachusetts, though they appear to be increasing in 
number in several of the large American towns. 

As the great majority of the deaths caused by water gas are due to 
escapes from single burners during the night, special attention must be 
directed to the conditions which make these escapes so serious when 
water gas is used. Assuming that an escape of gas occurs from a burner, 
it is clear that four factors have to be taken account of in determining 
whether the air of the room will, after a sufficient time, become dangerous 
to any person remaining in it. These factors are: (1) The rate of escape 
from the burner, (2) the rate at which the air of the room is changed by 
ventilation, (3) the distribution of the gas in the air of the room, and (4) 
the percentage of carbonic oxide in the gas. Where exposure to the 
vitiated air is of limited duration, the size of the room is also of impor- 
tance; but with a bedroom of ordinary size, and exposure during a whole 
night, the size of the room, as will be shown below, is not in itself of 
primary importance. 

As existing knowledge with regard to factors 1, 2, and 3 is very imper- 
fect, I have carried out, chiefly at the Physiological Laboratory, Oxford, 
a number of experiments on the subject. 

Experiments on the Rate of Escape of Gas from Ordinary Burners. 

In the “ fish-tail”” burner most commonly used in bedrooms in this 
country, the flat sheet of flame is produced by the impingement against 
one another of the jets of gas issuing from two holes in the burner. To 
burn the gas to the best advantage with a burner of ordinary size, the tap 
should be so regulated that the pressure at which the gas issues is 
limited to about $ inch of water. The pressure at which the gas reaches 
the tap is, however, usually far greater than 4 inch. Thus during the 
evening hours in London, up to about twelve p.m., there is commonly a 
pressure of 3 inches on the upper floors ; and even during the very early 
hours of the morning, when the gas consumption reaches its minimum, the 
pressure is still fully 2 inches, to judge by observations made at the Home 
Office and elsewhere. The high pressure appears to be necessary to meet 
the case of houses or other buildings in which the pipes are of inadequate 
diameter to supply all the gas-jets. In other towns besides London the 
pressure may be either lower or higher. 

The Nos. 4 to 6 burners in common use pass about 4 to 6 cubic feet of 
gas per hour when the flow is checked by the tap so as to reduce the 
pressure at the burner to about $ inch. If the flow is not properly 
checked by the tap, there is a far larger passage of gas ; and in the ordinary 
use of gas there is great waste from this cause. In order to check the 
flow of gas, even partially, the tap usually requires to be turned to a very 
considerable extent, as the opening of the tap is far larger than the 
openings of the burner. On examining various ordinary taps, I found 
that about the maximum outflow of gas was given through angles of 
about 60° to 90° out of the 180° through which the taps turned between 
the two stops. It will thus be seen that, in the event of the tap being 
accidentally turned on, the chances are very considerable that the maxi- 
mum outflow of gas will occur. In the case of some of the accidents 
from gas escapes in bedrooms, the gas has been said to be ‘“ turned half 
off ;”’ but it is evident, from what has just been mentioned, that in such 
cases the maximum outflow may nevertheless have occurred. 

Table 3 shows the rates of outflow observed with a set of ordinary 
Bray’s “‘ enamel regulator ” burners; the pressure being 1-7 inches (about 
the usual pressure in Oxford after 11 p.m.). The flow was measured with 
an accurately graduated wet meter of sufficient size; and the pressure- 
gauge was between the meter and burner. The gas was not lighted. 
Table 4 shows the variations in the outflow from a No. 4 (‘ 4-foot”) 
burner with different pressures. 

















TaBLe 3. TABLE 4. 
Number of Rate of Escape Pressure in Rate of Escape 
Burner, per Hour | Inches per Hour 
in Cubic Feet. of Water. in Cubic Feet. 
I $°3 0°5 4°4 
2 Or! | 1‘o 6°3 
3 ta | 15 7°7 
4 8°2 | 2°0 8'9 
5 9°5 | 2°5 9°8 
6 II‘o 3°90 10°9 
7 11°8 | 
8 14°8 
| 














It will be seen from Table 4 that, at the lowest London night pressure 
observed at the Home Office, a ‘‘ 4-foot ” burner passes about 9 feet with 
the flow unchecked by the tap, and the gas unlit. The Oxford gas, with 
which the measurements first described were made, had a specific gravity 
of 0-44 and a candle power of about 17 at the gas-works. Carburetted 
water gas of high candle power has a specific gravity of about -60 to -65 ; 
and this higher specific gravity would affect the flow. As this varies in- 
versely as the square root of the specific gravities, the flow of carburetted 
water gas would be about an eighth less than that of coal gas, with the 
same pressure. 

Experiments on the Escape of Gas in Ordinary Rooms. 

The plan of most of the experiments was simply to allow gas to escape 
at known rates from the burners in a number of different rooms, and to 
determine the percentages of gas which gradually accumulated at different 
points in the air of the room. From the results, it could be seen how the 
gas distributed itself in the room, how rapidly it was carried off by venti- 
lation, and what the danger to a person sleeping in the room would have 
been with various kinds of gas, differing from one another as regards their 
percentage of carbonic oxide. In a further series of experiments carbonic 
acid from lighted candles was allowed to pass into the air at a known 
rate; the object of this series being simply to determine the rates at 
which natural ventilation of an ordinary room proceeds under varying 
conditions, as regards weather, ventilation by fireplace, window, &c. As 
regards this important subject existing knowledge is extremely scanty. 
The experiments with the escaping gas were, all but one, made at the 








452 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


[Feb. 21, 1899. 





Physiological Laboratory, Oxford ; those with candles in two rooms in 
my own house. 
Description of Rooms Used. 

Room A, in which most of the experiments with gas were done, was 
selected as being of a common size for bedrooms. It has a capacity of 
1124 cubic feet, and is 114 feet long by 84 feet broad by 114 feet high. 
There is one window of ordinary size, and one wall is an outside one of 
sandstone. Of the other walls one is of sandstone ; and the other two of 
wood and plaster, 7 inches thick. The walls are not papered, and there 
is no fireplace. The room is on the ground floor of the laboratory, and 
has one floor above it, and a basement below. The gas-jet is at a height 
of 6 ft. 3 in. 

Room B, on the first floor, has a capacity of about 900 cubic feet. It 
is 14 ft. 4 in. long, 7 ft. broad, 9 ft. high, and has three windows and a 
fireplace. All the walls are of sandstone; and half the wall space is out- 
side wall. The room is not papered. The gas-jet is at 6 feet. 

Room C, in which a short experiment with gas and a number of 
experiments with candles were made, is in my own house, and has a 
capacity of 1390 feet. It measures 11} ft. by 13 ft., and is 3 ft. high. 
There is one window, and a fireplace. One wall is an outside one, of 
brick. The walls and ceiling are papered. There is no gas in the room, 
and gas was therefore brought through indiarubber tubing from a gas- 
jet in a neighbouring room, and allowed to escape at the floor-level. 

Room D, on the ground floor, has a capacity of 5840 feet, and is 243 ft. 
long, 194 ft. wide by 114 ft. high. Two walls, the outside one and 
one inside, are of sandstone; one is of brick, and the other wood and 
plaster, about 7 inches thick. There are two large double windows, and 
no fireplace. The room is not papered. The gas-jet is at 7 feet. 

Room E, on the first floor, has a capacity of 3094 feet. It has no out- 
side wall, and is used as a store-room. It has two doors and two win- 
dows, looking into other rooms. It is 243 ft. long by 19} ft. wide, and 
114 ft. high. The two end walls are of sandstone; and the side walls of 
— and plaster. It is divided into two parts by a glass partition 8 feet 

igh. 

Room F, on the basement, has a capacity of about 1030 feet, and is 
174 ft. long by about 6 ft. broad, and 7 ft. 8in. high. The walls are of 
sandstone, except for one end wall, of brick; and nearly half the wall 
space is outside wall. The roof is arched with brick, and supports the 
concrete floor of the gas-analysis room, which is immediately above, and 
in which no smell of gas was perceptible during the experiment. There 
are two doors and no fireplace. 

Room G, also in my own house, is an attic room of very irregular shape, 
and of 786 feet capacity. It has one window, and no fireplace ; and the 
walls, but not the ceiling, are papered. 

Method of Examining the Air for Gas. 

To obtain a rough idea of the amount and distribution in the room of 
the gas present in the air, I used the flame-cap method employed by 
miners for detecting fire-damp. This method, which is a good deal more 
sensitive than is commonly supposed, depends on the fact that, when 
more than a very small proportion of any inflammable gas is present in 
the air, a conical “cap” of very slightly luminous flame appears on the 
top of the ordinary flame. To see the cap, the wick must be pulled down 
until only a small blue flame is left. If less than 1 per cent. of coal gas 
is present, the cap on an oil-flame is very pale, and is not visible until the 
eye has become accommodated to the dim light. With less than 0:5 per 
cent. no cap at all can be seen on an oil flame; but with the hydrogen 
flame of a Clowes safety lamp, a distinct cap can still be seen with as 
little as 0-1 per cent. Unfortunately the height of the cap does not, with 
about 1 per cent. of gas and under, vary in proportion to the percentage 
of gas present. With practice, however, it is still possible to form a 
rough idea, from the luminosity of the cap, of how much gas is actually 
present; and I found the method of testing the air with a safety-lamp of 
much use as an auxiliary method in tracing the distribution of the gas 
in a room. The lamps used were an ordinary bonneted Clanny, with 
paraffin oil, and a Clowes hydrogen lamp. The Oxford gas fortunately 
contains only about 7 per cent. of carbonic oxide ;* so that, even when the 
air was explosive, there was for a few minutes no risk of becoming giddy 
on the ladder used in examining the air at the roof. 

To determine, as nearly as possible, the exact amount of gas present, 
samples of the air were collected in small bottles provided with tightly- 
fitting paraffined corks, and at once analyzed in another room. About 
20 c.c. of this air were accurately measured to -001 c.c. after the traces of 
carbonic acid present had been removed. The air was then passed over 
a Coquillion’s spiral of platinum wire heated electrically to a white heat, 
so as to burn completely the gas present in the air. The diminution of 
volume in the air, and the volume of carbonic acid formed, were then 
successively determined ; and from these data the percentage of gas present 
was calculated. The apparatus used was that which is descvibed in the 
Journal of Physiology, Vol. 22, p. 475, 1898, where it is shown that the 
method is accurate to 005 per cent. The Oxford coal gas was found to 
give a contraction of 1-54 volumes and to form 0:535 volume of carbonic 
acid for every volume of gas burnt. The following are the figures obtained 
in three analyses made on different days, while the experiments were in 
progress :— 
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* Determination made by the blood method gave 7°2 per cent. 





At first sight it might seem that to obtain the volume of coal gas in 
the sample of air under examination, it would only be necessary to 
divide the observed contraction on combustion by 1:54, or to multiply 
the volume of carbonic acid formed by 1°87. It was soon noticed, how- 
ever, that these two methods of calculation usually gave different results. 
At first I suspected that something was wrong in the analyses; but a 
repetition of an analysis always gave exactly the same result as before. 
It thus became clear that the coal gas mixed with the air in the room 
not only differed in composition from the original coal gas, but also 
differed considerably at different parts of the room. Thus, to take an 
example, in experiment No. 7 the ratio of contraction on combustion to 
carbonic acid formed was 1 to 5-9 in a sample taken at 5.30 p.m. from a 
height of 4 feet, and 1 to 2°35 in the sample from the roof, as against 1 
to 2°88 in the original coal gas of the same evening. In this experiment 
most of the escaping gas remained at the roof. Evidently the hydrogen, 
which is by far the most diffusible constituent of coal gas, was diffusing 
away in all directions, including downwards towards the floor, more 
rapidly than the other constituents. Consequently the gas mixed with 
the air in the roof was poorer in hydrogen than the original coal gas, and 
thus gave a smaller contraction per volume of carbonic acid formed ; while 
the gas mixed with the air near the floor was almost pure hydrogen, and 
thus gave a relatively very large contraction per volume of carbonic acid 
formed. The fact that hydrogen, which is the lightest constituent of 
coal gas, should be, relatively to the heavier constituents, far more 
abundant near the floor, seems at first sight somewhat paradoxical, but 
is in reality exactly what might have been predicted. 

In view of the facts just stated, it is clear that the percentage of coal 
gas estimated as being present in a sample of air will differ appreciably 
according as the contraction on combustion or the volume of carbonic 
acid formed is used as a basis of calculation. For the practical purposes 
of the present investigation, however, it seems clear that the percentage 
ought to be calculated from the volume of carbonic acid formed. Since 
hydrogen is by far the most diffusil!e of the constituents of coal gas, the 
change in composition of the gas will, practically speaking, depend on 
loss of hydrogen, and not of any of the carbon-containing constituents of 
the gas. Among the latter is carbonic oxide, the poisonous constituent 
of coal gas. Hence the carbonic acid formed on combustion will be the 
best measure of the poisonous action of the gas; and in Table 5 the per- 
centages of coal gas present in the air are calculated by multiplying the 
percentage of carbonic acid formed on combustion by 1:87.* 


The Distribution of Escaping Gas in the Air of a Room. 

One of the most striking points in Table 5 is the great diversity in 
different experiments as regards the amount of gas present after a given 
interval of time at a height of 4 feet. Most of the samples were collected 
at this height, since the head of a person sleeping in bed would be about 
4 feet from the floor. In experiment No. 7, for instance, only 0°082 per 
cent. of gas was present at this level after 64 hours’ escape; whereas in 
experiment 11, with the same burner and same pressure of gas, 0°93, or 
eleven times as much, was present at the same level after one hour’s 
escape. The reason why in some of the experiments so little gas was 
present at the 4 feet level was not at first apparent. Some of the experi- 
ments were made by day, because I thought that since by day there was 
less difference of temperature between the inside and outside of the build- 
ing, the maximum amount of gas capable of accumulating in the air of a 
room could best be ascertained by day. Pettenkofer has shown experi- 
mentally that, other things being equal, the ventilation of a room through 
the walls depends on the difference of temperature between the air inside 
and outside of the room ; and it is very probable that with escapes during 
the daytime more gas would, on the whole, remain in the room with a 
given rate of escape. The experiments show distinctly, however, that 
at 4 feet from the floor there was during the day (with inside and 
outside temperature nearly equal) much less gas in the air at a 
height of 4 feet from the ground than during the night, when the 
temperature is considerably lower outside than inside. The explana- 
tion seems perfectly clear. During the night the windows are cooled by 
the cold air outside, and consequently downward currents of cold air, 
which could easily be observed with the help of chloride of ammonium 
smoke, are established at the windows. The air of the room is in this 
way completely mixed; so that the amount of gas in the air is the same 
at the floor and at the roof. When these convection currents are absent, 
the coal gas remains mostly at the roof; there being nothing to bring it 
downwards except diffusion, the influence of which is comparatively feeble 
in an air-space of the size of a room. Diffusion will, moreover, be 
largely counteracted by a slow general upward current in the air of the 
room, due to the diminished specific gravity of the air, which will cause 
it to escape at the roof. In experiment 11, which was purposely not 
begun until ten p.m., when the temperature outside was 7° C. lower than 
that inside, the mixture of the air was complete from the beginning; 
whereas in all the experiments begun during the day, there was until night 
much more gas in the air above than below. In experiments Nos. 4, 5, 6, 
and 15 the difference which existed during the day between the air at the 
roof and at 4 feet disappeared as the night advanced. In experiment 15, 
which was made in a room with no external windows, there was still during 
the night four times as much gas at the roof as at 4 feet. Experiments 9 
and 12, in which the burner was removed, so as to produce a very great 
escape of gas, show that, with such a large escape, there is less tendency 
for the air above and below to mix. The air above became explosive, 
and in experiment 9 continued during the whole experiment to contain 
about ten times as much gas as the air below, in which there was 
actually no more carbonic oxide than is often present in the air of Gower 
Street or Portland Road Stations. The attempt made in this experiment 
to produce a poisonous atmosphere near the floor-level with the Oxford 
coal gas was thus wholly unsuccessful. The air at the roof had rapidly 
become so much lighter than the air below, that convection currents 
down the windows were practically abolished, in spite of the fact that the 
outside air was about 3° C. colder than that inside the room. In experi- 
ment 12 the same attempt was repeated, with a temperature difference of 
11° C. ; but although there was a greater tendency towards mixture, the 
air at the 4-feet level was still not poisonous, and would not have been so 
unless 10 per cent. or more of carbonic oxide had been present in the gas 
escaping. In room E, which has no outside walls or windows, several 





* Table 9, which we give, shows the practical conclusions drawn by Dr. 
Haldane from his experiments. : 
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attempts to get the gas to mix with the air below were unsuccessful, even 
during the night. 

The evidence obtained from the analyses that diffusion of hydrogen 
occurs downwards from the roof, has already been referred to above. 
That diffusion of hydrogen outwards through the walls and roof also 
takes place is evident from the fact that, on the whole, the ratio between 
the contraction of the air on combustion and the carbonic acid formed, 
is diminished in the air of the room as compared to the ratio with pure 
coal gas. This is distinctly seen in experiments where the air of the 
room finally became thoroughly mixed (Nos. 4,-5, 6, 11, 16). In the ex- 
periment in room E (No. 18), as might have been expected, the fall in 
the ratio was very considerable. The most extreme fall was, however, 
observed in experiment 12, at the end of which, after the gas had been 
turned off, the room was left shut up for eleven hours. When I went in 
again, there was still a smell of stale gas, and a very careful analysis 
(which was repeated three times, so as to exclude as far as possible ex- 
perimental error) showed that the very small amount of gas still present 
in the room gave a ratio of contraction to carbonic acid formed of 0°45 to 1. 
The gas left in the room must thus have lost practically all its hydrogen 
and methane, and was probably made up of a mixture of carbonic oxide, 
ethylene, benzene vapour, &c. This mixture would doubtless be far 
more poisonous, in proportion, than the original coal gas. The possible 
influence of diffusion in increasing or diminishing the poisonous action 
of a given percentage of coal gas must be specially borne in mind in 
cases of escape from leaky mains or service pipes, as well as in ordinary 
escapes from burners. In the case of pure water gas (uncarburetted), the 
influence of diffusion on both the specific gravity and the poisonous 
action of the gas might be very rapid. 

As under ordinary conditions of gas escape from burners, hydrogen was 
passing outwards by diffusion, the other constituents of the gas were cer- 
tainly doing so also, though much more slowly. The more rapid diffusion 
outwards of hydrogen would very appreciably increase the specific gravity 
of the gas left in the air, and so diminish the tendency of the air in the 
room to flow outwards through the roof and upper part of the walls. 
Judging by the ratio of contraction on combustion to carbonic acid 
formed, the gas present in the air of the room had, after a short time, 
usually lost about 15 per cent. of hydrogen, or about a third of the 
quantity present in the original gas. This would probably increase the 
specific gravity of the gas present in the air from °5 to nearly -7. In 
several cases the gas in the air near the floor contained, after some time, 
proportionately less hydrogen than at the roof. In consequence of this, 
and of the fact that the percentage of gas present was calculated from the 
carbon, the amount of gas at the floor appears in the table to be some- 
what greater below in one or two instances. 

The occurrence, during the sittings of the Committee, of a somewhat 
remarkable case of poisoning by gas at Preston (which is supplied with 
a mixture of coal gas and water gas) led me to make one or two further 
experiments on the conditions determining the mixture of gas with the 
air of aroom. In the case referred to, two men who were sleeping in a 
small room in a public-house at Preston were found in the morning by 
the landlord with the gas escaping from a burner. One of them answered 
his questions, and did not appear to be affected by the gas, and said he 
did not know that it was escaping. The other was asleep at the time, 
but had afterwards got up. The landlord turned off the gas, opened the 
window for a short time, and then left the men. In the afternoon both 
were found dead. The circumstances seemed to suggest that possibly 
there was a large percentage of gas in the upper part of the room when 
the landlord came in, and that the gas afterwards came down from the 
roof and overcamethe men. Though this supposition is not really neces- 
sary to explain the circumstances, an experiment was made in room A 
to test its possibility. Gas was allowed to escape for three-and-a-half 
hours (from 7.10 to 10.40 p.m.) from a No. 6 burner. At the end of this 
time, there was only 0°255 per cent. of gas (calculated from the 
carbonic acid formed) at 4 feet from the floor; while there was 
3°37 per cent., or thirteen times as much, near the roof. The 
contraction 4. 5:1 at 4 feet, and 2°35 at the roof, so that the gas 
CO, formed 
at 4 feet was chiefly hydrogen, while that at the roof contained less 
hydrogen than ordinary coal gas. The temperature was 2° C. higher in 
the room than outside. The gas was turned off when the sample was 
taken, and the room was left closed. At the end of an hour and a half, 
a sample taken at 4 feet contained 0-93 per cent., and at the roof 0-93 per 
cent. ; the temperature being now 4°5° higher inside than outside. The 
contraction 
poatrahenksetun was 2°45 at 4 feet, and 2°6 at the roof. Thus the gas 
CO, formed 
from the roof had descended ; so that the air at the 4-feet level actually 
contained about four times as much carbonic oxide as it did when the gas 
was turned off. Had the gas escaping consisted largely of water gas, it 
is evident that a person sleeping in the room might easily have been 
poisoned after the gas was turned off, although he had not been sensibly 
affected while it was escaping. A further pair of samples taken an hour 
later than the last-named gave 0°74 per cent. at the roof and 0°79 per 
cent. at 4 feet; the ratio _contraction _ having further fallen to 2:3 at 

CO, formed 
4 feet and 2:4 at the roof. 

A second experiment of a somewhat similar kind gave a very different 
result. Gas was allowed to escape for fifty minutes from two jets, 
from one of which the burner had been removed. Samples were then 
taken, the gas turned off, and the room left closed. At 4 feet 
there was only 0-025 per cent. of gas; and the smell was hardly per- 
ceptible. At the roof there was 6-92 per cent. of gas, or 276 times as 
much. One and three-quarter hours later there was 0-102 per cent. 


of gas at 4 feet, and 0°116 per cent. at the roof; the ratio cone 


‘ CO? formed 
being 3 at 4 feet and 4 at the roof. In this experiment, therefore, the 
large amount of gas first present in the roof had evidently passed out 
above, without descending to the floor, and had left behind it little else 
but a small portion of its hydrogen. The temperature differences be- 
tween the inside of the room and the outside air were about the same as 
in the previous experiment. 

These two experiments show clearly how uncertain is the final result 
when gas collects in the upper part of a room. The more rapid diffusion 
of hydrogen downwards and outwards will tend (1) to make the air below 


ratio 


ratio 





lighter, and (2) to make the air above heavier. This will favour the 
formation of convection currents; and thus tend to bring the gas down 
from the roof. When, however, the proportion of gas above is very large, 
convection currents cannot be formed in this way until most of the gas 
has left the room through the ceiling and upper part of the walls. A 
moderate escape of gas from an ordinary bracket would thus seem to be 
almost more dangerous to a person sleeping than a great escape ; and it 
is evidently unsafe to remain in a room where gas has been escaping until 
all parts of the room have been thoroughly ventilated. 


Experiments with Candles burning in Rooms. 


Table 6 which follows gives the results of the experiments in which 
candles were allowed to burn in the room. The amount of carbonic acid 
formed per gramme of candle burnt was first accurately determined, and 
found to be 3°05, corresponding at the temperature of the room to 1°64 
litres or 0°058 cubic feet. Three weighed candles were placed at about 
2 feet from the floor at different parts of the room, allowed to burn for 
a known time, and weighed again at the end of this time. The rate at 
which carbonic acid was passing in the air during the experiment was 
thus known. Samples of the air from a height of 4 feet and from the 
roof were taken in small bottles at intervals, and analyzed during the 
experiments in the gas analysis apparatus previously referred to. After 
a sufficient interval the composition of the air of the room became more 
or less constant; and it was then possible to calculate the rate at which 
the air of the room was being renewed by ventilation, after allowance for 
the small quantity of carbonic acid (0°03 per cent.) known to be present 
in the outside air and in the air of the passages, &c., in other parts of the 
house. 

The Rate of Exchange of Air in Rooms. 


It is, of course, quite evident that the rate at which the air of a room 
is changed -by natural ventilation processes must vary greatly according 
to circumstances. It is nevertheless of great importance to obtain a 
rough conception of what the rate of change is likely to be under the 
conditions commonly met with in bedrooms; and the results of the 
experiments given, and of several previous ones made about forty years 
ago by Pettenkofer, render it possible to frame such a conception. 

We may take first the very common case of a room with closed window 
and door, and no fire-place, or with the opening of the fire-place closed 
by a flap. Pettenkofer was the first to show by definite quantitative 
experiments that, even in such a room, there is in practice always a very 
considerable exchange of air going on. The room in which he made his 
experiments had a capacity of about 3000 cubic feet; and he found in 
four experiments that the time required for the air of the room to change, 
or, more correctly, for a volume of air to enter equal to that of the 
capacity of the room, varied from 1 to 3-4 hours. Thus, supposing gas 
to be escaping continuously in this room at the rate of 10 cubic feet per 
hour, and the gas to be mixing itself completely with the air of the room, 
the percentage of gas finally reached in the air would vary between 
0-33 per cent. under the most favourable conditions of ventilation, and 
1:13 per cent. under the least favourable conditions. Under the most 
favourable conditions, there existed the very great difference of tempera- 
ture of 21° C. (38° Fahr.) between the air inside and outside, and under 
the least favourable conditions there was a difference of only 4° C. 
(7° Fahr.) ; and Pettenkofer lays great stress on temperature difference as 
a cause of exchange of air. He further showed that the exchange of air 
is chiefly through the walls, and that the exchange of air was only 
diminished by 28 per cent. when all the chinks and cracks were carefully 
stopped up, and only increased to double when 8 square feet of window 
were opened, with a small temperature difference. 

In my experiments, temperature differences seem to have had an effect 
much less marked than might have been expected from Pettenkofer’s ex- 
periments, except on nights when the whole of the laboratory was heated 
up by the hot pipes (Experiments 11 and17). It seems probable that the 
effect of temperature on the ventilation of a room depends chiefly or 
largely on the influence of the building as a whole. During the night or 
in winter, when the temperature of a house is above that of the outside 
air, the pressure in the house is usually negative on the lower floors, and 
positive above, so that there is a draught of air inwards through the 
walls, and down the cold chimneys of the lower rooms; while in the 
upper rooms the draught is outwards through the walls and up the 
chimneys. In the intermediate rooms there is little draught due to tem- 
perature differences; and as rooms A, D, and G, in which most of the 
experiments were made, had a more or less intermediate position, it was 
hardly to be expected that they would show very great differences of 
ventilation with varying temperature differences. - The influence of wind 
in promoting natural ventilation of a closed room is shown very distinctly 
in the experiments with burning candles; as on a windy day the venti- 
lation was nearly double that on a still day. 

The ventilation of a room with gas escaping in it must be to some 
extent favoured by the presence of the gas. itself; but this influence is 
only slight unless the percentage of gas is high. Moreover, the gas as 
shown above increases in specific gravity from loss of hydrogen by diffu- 
sion ; and carburetted water gas has, even when not affected in composition 
by diffusion, a specific gravity much nearer that of air than coal gas. 

Rooms A and G were chosen for most of the experiments, with special 
reference to the fact that while they were of nearly the same size and 
shape, their walls were of very different materials, and that both the walls 
and ceiling of G were papered, whereas C was unpapered. The results 
obtained as regards rate of natural ventilation in these two rooms were 
nevertheless very much the same under similar circumstances. In 
Room A the slowest rate of change is in experiment 6, where, with a rate 
of gas escape of 11-6 feet per hour, there was finally about 2°65 per cent. 
of gas at all points inthe room. As the capacity of the room is 1124 feet, 
the air was only being changed once in 2:3 hours. The most rapid rate 
of change is in experiment 11, made while the building was heated up by 
hot-water pipes. With a gas escape of 11-8 feet per hour the final per- 
centage of gas was 1:25; so that the air was being changed once in 
1-2 hours. In Room C with all openings closed, the slowest rate of change 
was once in 2-5 hours; and the most rapid once in 1-3 hours, on a windy 
day. In Room D the least rapid rate of exchange of air observed under 
unfavourable conditions was once in 3°6 hours. This result differs con- 
siderably from those obtained in A and C, and resembles Pettenkofer’s 
result of once in 3-4 hours in his room of 3000 (English) cubic feet. A 
little consideration shows, however, that, other things being equal, the 
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rate of change of air in a room must depend on the extent of the surface 
(walls, roof, and floor) through which air can pass. And as in rooms of 
similar form the surfaces increase as the square, and the capacity as the 
cube, of any corresponding diameter, the proportion of surface to capacity 
must continually diminish with increase in size of the room. Conse- 
quently, it is only what might be expected that in Room D and in Petten- 
kofer’s room the rate of exchange of air would be less than in Rooms A and C. 

* If, however, allowance be made for the increased size of the former rooms it 
will be found that the minimum rate of permeation of air through the walls, 
&c., was nearly the same in all the rooms. Ifweassume that witha nearly 
cubieal room of 1000 cubic feet capacity, the minimum rate of change of 
air is once in 2°3 hours, then Room A would give once in 2°4 hours, 
Room C once in 2°5 hours, Room D once in 3°9 hours, and Petten- 
kofer’s room once in 3°3 hours. The actual results correspond with 
great closeness to this calculation. We may therefore assume with 
great probability that, except under very exceptional circumstances, the 
air of a closed room of 1000 cubic feet capacity will be changed at least 
once in 2°3 hours. 

It is, of course, easy to imagine that, with a state of absolute stagna- 
tion of the outside air, and absolute equality of temperature between in- 
side and outside, no ventilation at all would take place except what might 
be due to diffusion. For the purposes of the present investigation, how- 
ever, this possibility may be disregarded, because were such a state of 
matters to exist, an escape of gas to any dangerous extent would at once 
disturb the supposed state of equilibrium. Moreover, unless the outside 
temperature were some degrees lower, the gas (as shown above) would re- 
main at the roof, and cause no danger to a person sleeping in the room. 

As many bedrooms have a capacity less than 1000 cubic feet, it is of 
importance to calculate the rate of exchange of air in them also on the 
basis arrived at above. Table 7 contains the results of such a calculation 
for rooms of different sizes. With a capacity of 500 cubic feet, the maxi- 
mum time required for a volume of air equal to that of the room to enter 
the completely closed room was 1°8 hours; 750, 2°1; 1000, 2°3; 1500, 
2°65 ; 2000, 2°9 ; 3000, 3:3; 4000, 3-6. 

In most bedrooms of over 1000 cubic feet capacity there is, in this 
country, at least, an open fire-place; and, as a general rule, the flap or 
other means of closing the fire-place is kept unclosed. In my experi- 
ments, the effect of the open fire-place in promoting ventilation is very 
clearly shown ; and, as a general rule, the open fire-place about doubled 
the ventilation of Room C. In this room, which is on the middle floor 
‘of the house, there seems always to be an air current up the chimney. 
The values given for the draught up the chimney were obtained approx- 
imately by means of a sensitive anemometer, on the usual assumption 
that the effective opening is about two-thirds of the actual opening in 
which the air-current was measured. On observing the chimney draughts 
in other rooms in the house, it was found that, on the ground floor par- 
ticularly, the chimney draught, with no fire burning, was very variable. 
Thus, in the dining-room, with the door open, there was on one evening 
a down draught of about 2700 cubic feet per hour with the door open, 
and no perceptible draught at all with the door shut. Chimney ventila- 
tion is thus somewhat uncertain in its action, although on upper floors 
at least it can probably be relied on as a general rule. Another experi- 
ment gives the results with a fire burning. It is interesting to compare 
the result with that of one of Pettenkofer’s experiments, during which he 
had a German stove lighted. The stove gave only about half the air- 
current of the small open fire-place. With an open fire burning, there 
would evidently be no chance of serious results from an escape of carbu- 
retted water gas from a burner. 

Further light is thrown on the subject by the average results of 
analyses of the air of sleeping-rooms. A systematic series of such 
analyses was made some years ago in Dundee by the late Professor 
Carnelley, Dr. Anderson, and myself. The analyses were made in 
winter, samples of air being collected at about the middle of the night 
(twelve p.m. to four a.m.) from sixty sleeping-rooms in different classes 
of houses. The doors and windows were found closed in all cases but 
one. From the percentage of carbonic acid found in the air, it is possible 
to calculate roughly the rate of exchange of air in the rooms; and I have 
constructed the following table in this way. An adult at rest gives off 
about 0-4 cubic foot of carbonic acid per hour. As, however, a con- 
siderable proportion of the persons present in the rooms were children, 
0°3 cubic foot per hour has been taken as a basis for calculation in the 
case of one and two-roomed dwellings. 
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It is evident from this table that the rate of exchange of air was far 
greater in the lowest class of dwellings than in the better class. This is 
probably to be accounted for largely by the fact that the remains of fires 
were usually present in the fire-places in the lowest class of dwellings, 
but not in the better class, although fire-places were always present in the 
rooms examined. When allowance is made for the large size of the 
rooms examined in the better class of houses, it will be found that the 
average rate of ventilation found corresponds, for a room of 1000 cubic 
feet capacity, to a rate of change of 1:15 times per hour. This is a little 
slower than in Room C, with fire-place open, but twice as fast as with 
fire-place closed. For the one and two roomed houses, the results corre- 
spond closely to those in Room C, with fire burning low. Looking at all 


the data, it is surprising how concordant they are, when due allowance 
is made for the varying conditions as regards fire-places, and particularly 
for the fact, which is evidently a fundamental one in connection with the 
theory of ventilation of buildings, that the means of natural ventilation 
do not increase proportionately to increased cubic capacity of rooms. 

One of the experiments shows the effect on the ventilation of opening 
The effect of an open window is, howeyer, evidently very 


a window. 





uncertain, particularly when a blind is at the same time pulled down, as 
is usually the case. In the Massachusetts Commissioners’ report for 1897, 
three cases are mentioned of persons found dead with windows open or 
broken, and a gas-jet turned on, out of a total of thirty-two fatal accidents 
from single gas-jets. Three cases are also mentioned of persons found 
unconscious under similar circumstances. 


Practical Conclusions from the Experiments. 


In order to throw the results of the experiments into a form as con- 
venient as possible for practical purposes, I have drawn up the following 
table, showing the percentages of carbonic oxide likely to accumulate in 
the air of rooms of different sizes, under unfavourable conditions of 
ventilation (all openings closed, no wind, and no very great temperature 
difference). The percentages which may be regarded as more or less 
dangerous are printed in italics, and those which would probably cause 
death in thick type. The sizes of burners assigned to the different 
sizes of rooms are as high as are at all commonly to be found, according 
to my own observations at least. The rate of flow of gas is calculated 
for average English coal gas at about two inches pressure. For ordinary 
Scotch gas of high illuminating power, or for carburetted water gas at 
the same pressure, the flow would be different in inverse proportion to 
the square root of the specific gravity, as already mentioned. From the 
table, after due corrections have been made for pressure and specific 
gravity, it is possible to form a rough practical idea of the possibilities 
of fatal accidents in different sizes of rooms provided with the ordinary 
gas-fittings, according to the percentage of carbonic oxide in the gas. 


TABLE 9. 
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On comparing this table with the actual statistics of poisoning by coal 
gas and water gas, the reason for the enormous increase of fatal cases with 
the latter gas becomes perfectly evident. It is clear that, with coal gas 
of ordinary composition, it is almost impossible to produce a poisonous 
atmosphere in a room by simply leaving the gas turned on during the 
night ; whereas with water gas a poisonous atmosphere is easily produced, 
even in very large rooms. 

The above table is calculated not for average, but for unfavourable con- 
ditions of ventilation. In rooms with an open fire-place, the average 
ventilation would be nearly double that existing under unfavourable 
conditions. This, however, would not apply to the many small rooms 
not supplied with a fire-place; and it is towards these rooms that 
measures of precaution in connection with the distribution of water gas 
should more specially be directed. There is not the slightest doubt that 
uncarburetted water gas, even if it were odorized to the same extent as 
coal gas, would, if distributed under the same conditions as coal gas is 
distributed at present, cause a far greater number of accidents even than 
carburetted water gas. In bedrooms of fair size and average ventilation, 
most persons who left the gas turned on would escape with carburetted 
water gas, whereas probably most would die with uncarburetted water 
gas, which contains nearly 50 per cent. of carbonic oxide. 

The table renders it possible to reach fairly clear practical conclusions 
as to the probable degree of effectiveness of various measures which might 
be taken to obviate the very serious dangers which, if the matter be simply 
neglected, as hitherto in the United States, undoubtedly attend the use of 
carburetted water gas. 

1. It should be clearly pointed out that dilution of carburetted water 
gas with coal gas reduces greatly the danger of its distribution. The 
danger incurred in distributing without special precaution a mixture of 
one-third water gas with coal gas is not a third, but only about a tenth 
of that incurred in distributing pure carburetted water gas. This follows 
from the fact that the accidents from water gas, as compared with those 
from coal gas, increase about in proportion to the cube of the relative in- 
crease in the proportion of carbonic oxide. 

2. The dangers arising from a moderate increase in the percentage of 
carbonic oxide are evidently confined chiefly to the case of small bedrooms 
without fire-places. Hence most of the danger could be obviated by simply 
cutting off the gas supply to such rooms. Nearly all the fatal accidents 
in this country from burners left turned on seem to occur in small rooms 
without fire-places, particularly attic rooms used by servants and small 
bedrooms in hotels and lodging-houses. The inconvenience caused by 
the absence of gas in such rooms would not be great. 

3. The dangers in all bedrooms would be enormously diminished by 
the use of burners so constructed that they would not, at the night pres- 
sure, pass more than the quantity of gas required to give a good and 
sufficient light. The outflow through an ordinary burner with the tap 
turned full on is fully 100 per cent. in excess of what is needed to give 
the full light which the burner is constructed to give; and there is thus 
great waste, as well as increased risk of poisoning. The waste arises 
from the fact that the gas issuing at too high a pressure from a burner 
becomes unduly mixed with air; and the flame thus becomes more 
and more non-luminous the higher the pressure rises. This waste 
can be obviated either by checking the flow at the tap, or 
or else by using burners provided with some arrangement for auto- 
matically checking the flow before the gas reaches the point of issue. 
The most perfect means of automatically checking the flow is a governor 
burner. These burners are so constructed as to give only the proper 
amount of gas, however high the pressure may rise in the mains. On 
testing the governor burners made by several well-known firms I found 
that they gave almost exactly the specified amount of gas, whatever the 
pressure in the mains might be. A No. 4, for instance, with the tap full 
on, gives almost exactly 4 feet per hour, instead of from 8 feet to 12 feet 
as with an ordinary No. 4 burner under the same conditions. These 
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burners may, however, get out of order after some time, and require to b 
cleaned ; and they cost about 1s. 6d. each. A much less expensive means 
of checking the flow is to make the gas pass through a narrow opening 
before it reaches the burner. In practice this is frequently carried out by 
first fixing a very small-sized ordinary burner, and then placing on the 
top of it another special burner, with an opening of the proper size for 
burning to the best advantage the stream of gas which, at ordinary 
pressures, passes the opening of the first burner with the tap turned full 
on. This is the principle of several forms of burner sold by Messrs. 
Bray, and now very extensively used. If the first opening be made of 
such a size that it will not pass more than a certain specified amount 
of gas at the ordinary night pressure, this arrangement meets the 
object of preventing more than a certain definite escape during the night. 
A comparison of the following table (No. 10) with the immediately 
preceding one will at once show how very great the difference as regards 
risk to life would be if such a system of regulated maximum escape were 
adopted. Practically speaking, gas containing 25 per cent. of carbonic 
oxide would be as safe, so far as accidental escapes from burners are con- 
cerned, as coal gas containing 10 per cent. of carbonic oxide. 


Tasie 10. 
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4. The dangers may be reduced to some extent by keeping the night 
pressure in the mains as low as possible, and placing governors on mains 
supplying high districts ; so that there may be no undue pressure any- 
where. In some towns the night pressure is doubtless already kept as 
low as possible; but probably a good deal more could be done in this 
direction. It should be remembered that, although the reduction brought 
about in the rate of escape by practicable reduction of pressure may seem 
small, the danger to life is probably reduced in a much greater propor- 
tion. Failing the possibility of a low night pressure in the mains, 
pressure-governors on the supply-pipe to each house might in some cases 
be adopted. 

5. The dangers might probably be very largely reduced if the smell of 
the gas were made much more unpleasant than it is; and particularly if 
some irritating substance were added, the action of which would waken 
persons who might be asleep, and would be perceptible to persons devoid 
of the sense of smell. The smell of coal gas or carburetted water gas is 
very easily perceived by a person coming from fresh air into air contain- 
ing even small traces of the gas. But it is entirely different for a person in 
an atmosphere which is being very gradually contaminated by escaping 
gas; and under such circumstances the smell may be scarcely perceived 
at all. The ease with which the specific nerves of smell become tempo- 
rarily paralyzed for any particular smell by previous excitation, is well 
known ; and the same temporary paralysis occurs with coal gas. 

As a practical instance of this, I may mention an observation which I 
recently made in my own house. On coming into the house in 
the evening, I noticed a distinct smell of escaping gas, although no one 
in the house noticed it. Finding a gas-tap which was loose, and gave 
a minute escape of gas, I tightened the screw and soon ceased to notice 
the smell. On coming in again next day, however, the smell seemed 
as strong as on the previous night; and suspecting now that there must 
be some very appreciable escape somewhere, I watched the meter and 
found that there was an escape amounting to 4:1 cubic feet per hour. 
After some trouble the real source of escape was found in a sliding 
pendant in the kitchen ; and on applying a light to the place a flame 44 
inches long was obtained. The cook, who had not been out of the house 
since the previous day, had smelt nothing, although she was constantly 
in the comparatively small room where the leakage was occurring; and 
I myself had smelt nothing except when I came in from the fresh air. 
Another servant said she had noticed the smell when she came into the 
house from the fresh air, but not either before or since. Such instances 
might easily be multiplied; and they show the probable utility of 
making the odour of gas with an increased percentage of carbonic oxide 
far more pungent and unpleasant. 

It may, of course, be pointed out that any such measures as those just 
discussed will only diminish the dangers, and not do away with them. 
If, however, the dangers can in practice be confined within what are 
generally recognized as reasonable limits, this is all that need be aimed 
at. These limits have undoubtedly been very greatly exceeded in con- 
nection with the distribution of carburetted water gas.in the United 
States ; and it therefore devolves upon those gas engineers who propose 
to distribute water gas in this country to propose at the same time such 
measures in connection with its distribution as will afford a guarantee of 
reasonable safety. Any inconvenience. or expense entailed by such 
measures must be balanced against the economic or other advantages 
ensuing from the use of the water gas. 

Escapes from Gas-Stoves, &c. 

Of the accidental deaths in Massachusetts 9 per cent. were due to 
escapes from gas stoves or heaters, or from the tubing leading to them. 
Several of these were due to the turning on of the tap of an unconnected 
nozzle intended for a gas-stove; but in most cases it is simply stated 
that the gas was escaping from the jets of the stove. In some cases, at 
least, the stoves would seem to have had no flues; and one death was 
apparently due to escaping products of imperfect combustion. The 
dangers of gas stoves or heaters without proper flues, or connected simply 
by rubber tubing to a nozzle, are evident, even when the stove or heater 
is lighted. A Bunsen flame may “strike back” unless this is specially 
guarded against, and thus give off a very poisonous mixture of gases 
when only ordinary coal gas is used, or the combustion may be imperfect 





from undue cooling of the flame or some other cause. It must be remem- 
bered that gas stoves and heaters may burn a very large amount of gas. 
I measured the escape from an ordinary geyser which caused a fatal 
accident in a bathroom in Oxford in 1897, and found it amounted to 72 
feet per hour. Good and intelligent workmanship in connection with the 
fitting of gas-heating arrangements is certainly very necessary, particu- 
larly when water gas is supplied mixed with the coal gas. 
Escapes from Broken Main or Service Pipes. 

The accidents arising from broken pipes underground, and consequent 
penetration of gas into houses, require very careful consideration in 
connection with the introduction of carburetted water gas. With ordi- 
nary coal gas containing less than 10 per cent. of carbonic oxide, there 
is not much danger of serious accidents by poisoning from this cause, 
though accidents from explosions occasionally occur ; but with increase 
in the percentage of carbonic oxide in the gas the risk of serious 
accidents, involving possibly the loss of many lives at a time, may 
become very considerable unless great attention is paid to the laying and 
maintenance undisturbed and in sound condition of all underground gas 
pipes in towns. Only 5 per cent. of the fatal accidents from asphyxia 
recorded in the Massachusetts reports were due to leaking underground 
pipes; but even this small proportion represents a very great increase— 
probably about fiftyfold—over the similar accidents in this country with 
ordinary coal gas. It ought also to be remarked that the mains of the 
Boston water-gas companies would seem to be extremely well looked 
after. It is possible to judge roughly of this from the percentage of 
unaccounted-for gas in the official returns. On an average, for the 
whole of Great Britain the percentage of unaccounted-for gas—i.c., gas 
which disappears between the gas-works and the consumers’ meters— 
was 9°2 in 1896. In the case of the Boston companies, it was only 
3 per cent. in 1897, although ten years earlier, when the same companies 
were distributing coal gas, it was 8°5, or nearly three times as much. 
In London the percentage is about 7; but in many English and Scotch 
towns it is much higher—the state of the mains and service-pipes 
varying very considerably in different towns. It will thus be seen that, 
even at the best, a large quantity of gas must escape under the streets, 
and a great deal of this can only find its way out through houses. 

The mode of occurrence of poisoning from broken or leaky mains has 
been carefully investigated by Pettenkofer and several of his pupils. It 
was shown that fatal accidents due to escape of gas from the mains 
mostly occur in winter, when, in consequence of the considerable differ- 
ence of temperature between the inside and outside of houses, air from 
the ground is specially liable to be sucked inwards. The poisoning very 
frequently occurs in houses where no gas is laid on; and in the cases 
given, the cause of illness or death was sometimes not at all suspected at 
first—the gas having lost its characteristic smell during its passage 
through the earth, and only getting into the houses at night or during 
cold weather. In the first case recorded by Pettenkofer the illness was 
diagnosed and treated as typhoid fever, and a nurse and another person 
living in the house were believed to have been infected by the patient. 
A slight smell noticed was attributed to drainage and to flowers in the 
room. The patient most seriously affected was, when pronounced by the 
doctor to be moribund, saved by a friend, who insisted on his removal to 
another house, as she detected the smell of gas. Other similar cases are 
recorded* in one of which death had already been certified by the doctor 
in attendance (the illness had lasted two days) as due to another cause, 
when the occurrence of further cases of severe illness among relatives 
who had come to the funeral+ led to an examination for carbonic oxide 
of the blood of the patients, and a post-mortem examination of the body. 
The real nature of the illness in the house was thus discovered; and 
next day a quite distinct smell of gas was detected. Cases of illness and 
death attributed to ‘“ sewer-gas,” ‘ blood-poisoning,” “ cardaic failure,” 
&c., are in all probability sometimes caused by leaky gas-mains. In 
some cases the gas may get into the houses through the drains, and 
render sewer air, which is ordinarily quite harmless, not only poisonous, 
but also explosive from the quantity of gas mixed with it. 

Experiments showing definitely that the gas passing through certain 
kinds of soil loses at first, not only its smell, but also its illuminating con- 
stituents, are given by Professors Sedgwick and Nichols in their report on 
coal gas and water gas, 1885. 

In many of the reported cases of accidents from escapes from mains 
the circumstances certainly seem such as to suggest that no smell, or 
only a very slight smell, of gas was at first perceived. Some of the 
Boston non-fatal cases, for instance, occurred by day. Thus two accidents 
in bakehouses are recorded in the report for 1895. In the first case five 
bakers ‘‘ were found upon the floor in various positions” at about four 
p-m.; and in the second case three were found in the forenoon uncon- 
scious in another shop in the same street a few months later. In a case 
which occurred in Bristol in 1895 (“‘ Journau or Gas Licut1ne,” Feb. 19, 
1895), no distinctive odour of gas seems to have been perceived, although 
so much gas was present that there were two explosions, originating in 
one case at a fire, and in the other at a lamp. Two persons were fatally 
poisoned. The main was investigated under the direction of the Manager 
of the Gas Company, and the true cause of the accident ascertained. 

The following extract from_the Massachusetts report of 1897 illustrates 
the alarming character of escapes from mains when water gas is used. 
It would seem that it was only by a fortunate chance that a most serious 
disaster was avoided. ‘On the night on Jan. 15, gas from a leak in a 
main on East Canton Street, Boston, entered the entire block of buildings 
on each side of the street, occupied by about one hundred persons. When 
found, Hattie M‘Swain, eighteen months of age, daughter of Alexander 
M‘Swain, of 89, East Canton Street, was dead, three aged women were in 
a precarious condition, and twenty-one others were partially asphyxiated. 
The discovery of the leak was made by J. L. Dixon, tenant of 88, East 
Canton Street, at two a.m. He found his wife and baby unconscious ; 





* Biefel and Polack (‘‘ Zeitschrift f. Biologie,” XVI., p. 314) record the 
fact that in Breslau tome ten cases of poisoning, one of which was fatal, 
occurred during six weeks of verycold weather. The gas mains in the town 
had bee. more than usually interfered with during the previous year in 
consequence of the construction of new sewers. 

+ The widow, three sons, and a niece were all found unconscious in the 
house on the second day after the man’s death. They had suffered from 
giddiness, &c., on the previous day, the same symptomsas the deceased had 
himself first suffered from. 
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and two other persons in his house were very much overcome At 
89, East Canton Street, Hotel Lawrence, the janitor aroused over forty. 
persons who were overcome by gas, and at No. 90 many others.” In 
another case mentioned in the same report, the three persons occupying 
one house were found dead in the morning; while the occupants of the 
next house were rescued by the police in time to save their lives. In this 
country the most serious similar case of which I have been able to find 
any record occurred in Glasgow in June, 1894 (‘ Journat or Gas Liaut- 
inc,” June 19, 1894). The gas entered a tenement house; and the real 
source of the leakage—an old supply-pipe of which the existence was un- 
known—was not discovered for several days. Unfortunately the doors of 
the houses on the ground floor were not forced when the smell of gas was 
first noticed ; and when, after three days, these houses were entered, the 
five women occupying them were found to be all dead. Probably there 
was a good deal of carbonic oxide in the gas, as the coal gas itself in 
Glasgow contains from 10 to 11 per cent. of carbonic oxide, and water-gas 
plant was also being used atthe time. Another very similar case, attended 
by two deaths, occurred in Glasgow in 1896 (‘‘ JournaL or Gas Licut1ne,” 
September, 1896), with no water gas in use. 

Nearly all of the accidents where large volumes of gas penetrate into 
houses are due to disturbance of gas-pipes by digging operations in con- 
nection with water-pipes, drains, sewers, &c., and consequent subsidence 
of ground. In some cases steam-rollers seem to be the immediate cause 
of the break. Serious sudden leakages from mains and service-pipes are 
by no means infrequent. Mr. Eldridge, the Manager of the Oxford Gas- 
Works, kindly looked up for me the records of such occurrences in Oxford 
during recent years. The average was thirty to forty a year. As the 
mains are not very deeply placed, and most of the streets macadamized, 
probably the number is greater in proportion in Oxford than in many 
other towns. 

The dangers of asphyxia or explosion from breakage of a main depends 
largely on whether the ground-floors of the neighbouring houses are pro- 
tected by areas or properly ventilated cellars. Where this is not the case, 
the gas is easily sucked or driven into the house, and may even come 
from considerable distances in winter. 

It seems very clear that in the case of a town where it is proposed to 
distribute carburetted water gas, special care ought to be taken that the 
mains and service-pipes are in a sound state of repair, and not exposed 
to accidental disturbance, and that they are never laid bare without the 
ground round them being most carefully filled in again under proper 
supervision. Where water gas is distributed, the police ought to have 
strict instructions to report at once any case in which a smell of escap- 
ing gas is perceptible in the streets, and to warn the persons in neigh- 
bouring houses ; also to give special attention to places where the road- 
way has been recently disturbed. 

As lighting gas in passing through the ground may lose its smell, 
either wholly or partly, and doubts may thus arise as to whether carbonic 
oxide is present or not in the air of a house in appreciable proportions, it 
may be worth while to mention that small percentages of this gas may 
be detected, and, if necessary, accurately determined, with great ease by 
means of blood solution. Blood, which may be easily obtained from a 
needle-prick in the finger or ear, by squeezing, or from a slaughter-house, 
is diluted with water till the solution looks yellow in a test-tube. A small 
portion of this solution is placed in the bottom of a small clean and dry 
bottle, which is filled with the suspected air by sucking in a breath 
through a piece of indiarubber tubing, one end of which is placed in the 
bottle. The bottle is now corked, wrapped in a cloth in order to exclude 
light, and thoroughly shaken up for a few minutes; the blood solution is 
then poured out into a test-tube, and its colour compared with that of the 
original blood solution, which must be placed in a test-tube of the same 
width. If any carbonic oxide is present, the characteristic pink tint will 
be more or less visible, according to the percentage in the air. The 
percentage may even be roughly estimated by comparing the tint with 
that of another sample of the same blood fully saturated with carbonic 
oxide by shaking with coal gas. With 0:07 per cent. of carbonic oxide in 
the air, the tint is midway between that of the normal and the fully 
saturated blood; with 0:023 per cent. and 0:21 per cent. the tint is one- 
fourth and three-fourths towards the tint of full saturation.* 


The Products of Combustion of Coal Gas and Carburetted Water Gas. 


As regards products of combustion, there would seem to be very little 
difference between coal gas and carburetted water gas. One volume of 
the Oxford coal gas, which has nothing added to it, and may be regarded 
as fairly typical English coal gas of good quality, consumes, as shown 
above, 1:13 volumes of oxygen, and gives off 0°54 volume of carbonic 
acid and 1-2 volumes of aqueous vapour. Carburetted water gas of 
22-candle power, and of the composition quoted by Mr. Glasgow in his 
evidence, would consume 1:15 volumes of oxygen and give 0°80 volume 
of carbonic acid. The slightly larger volume of carbonic acid given off 
by the water gas is certainly not a matter of any importance. The 
carbon and hydrogen, of which the gas almost wholly consists in either 
case, burn completely to carbonic acid and water, or if any products of 
imperfect combustion exist, their presence has never, so far as I know, 
been demonstrated, and they may for all practical purposes be dis- 
regarded. Experiments by Gelmuyden, in which animals were kept for 
several days in air so vitiated by the products of combustion of coal gas 
that a candle would usually have been extinguished in this air, pro- 
duced no sensible effect on the animals, nor could any trace of carbonic 
oxide be found in their blood. 

The fact that the ceiling is commonly blackened above a gas-flame 
might perhaps be appealed to as evidence that the combustion in an 
ordinary flame is not perfect. The blackening observed in London 
and other smoky towns is probably, however, not due to the gas 
at all, but to the soot present in the air. The current of warm air from 
a ventilating apparatus has exactly the same effect on ceilings and walls 
as the warm air striking the ceiling above a gas-flame; and Aitken has 
shown that warm air deposits its particulate matter with great readiness 
on any cooler surface. In a country house where 38-candle cannel gas 
had been in use constantly for thirty years, I could not see any signs of 
blackening on the ceilings above the gas-jets, although high candle 





* Details as to the method of using the blood-test for accurate quantitative 
determinations of carbonic oxide in air are given in the ‘‘ Journal of Physio- 
logy,” Vol. XXII., p. 465. 





power coal gas is known to have more tendency to smoky flames than 
ordinary gas. 

Both coal gas and carburetted water gas, even when purified, contain 
traces of sulphur compounds. These burn to sulphurous and sulphuric 
acids; and although these acids in the minute amounts present in the 
air of a room have no known effect on health, and are barely perceptible 
to the senses unless the gas is badly purified, yet they are of importance 
on’ account of their destructive action on metal and other materials. 
With respect to them also, however, it is of importance not to attribute 
to gas such effects as are probably in reality due to pollution of the air of 
towns by coal smoke. In dull and foggy weather in London and other 
towns, the amount of carbonic acid in the outside air is from one to ten 
volumes per 10,000 in excess of that in pure air. As this carbonic acid 
is derived chiefly from coal smoke, there must be an amount of sulphurous 
and sulphuric acid in the air corresponding in quantity to the sulphur in 
the coal burnt to produce the carbonic acid. For each volume of car- 
bonic acid present, there will be about thirty times as much sulphurous 
and sulphuric acid in air contaminated with coal smoke as in air con- 
taminated by the combustion of properly purified coal gas. The air of a 
room is seldom contaminated to the extent of more than about 20 volumes 
per 10,000 with carbonic acid derived from gas; so that it seems very 
clear that the contamination of the outside air by the sulphur of coal 
smoke is in towns like London a more important matter than the con- 
tamination of the inside air from combustion of gas. 

Carburetted water gas has been stated to contain, when purified, much 
less sulphur than coal gas. It may, however, be pointed out that the 
official analyses (quoted in Mr. Humphreys’ evidence) of the sulphur in 
New York carburetted water gas do not show that the carburetted water 
gas contains strikingly less sulphur than well-purified coal gas. The 
average is about 8 grains per 100 cubic feet. According to Mr. Lewis 
Wright well purified coal gas should contain about 7 tol0grains. The 
average of the series of analyses in an official report on the coal gas of 56 
Massachusetts Companies in 1884, before the introduction of water gas, 
was only 9 grains. 


The subjects of Appendices II. and III. are mentioned in the opening 
paragraph ; and, if considered necessary in conjunction with our summary 
of the evidence, extracts therefrom will be made on a future occasion. 


APPENDIX IV.—Warter Gas at BrrMINGHAM AND BLACKBURN. 


Included in Appendix IV. is a statement, submitted by the Birming- 
ham Corporation Gas Committee, on the supply of carburetted water gas 


in that city. They state the reasons which led them to the conclusion that 
the process could be safely adopted as an auxiliary to the manufacture of 
coal gas. Illustrating one of the advantages, they mention that the 
whole of the generating, condensing, and scrubbing plant from water gas 
of a capacity, including reserves, of about 9 million cubic feet per day 
which they erected, is covered by a roof removed from a dismantled 
retort-house, capable of producing only 1} million cubic feet of coal gas 
aday. One of the other considerations was the cost. The outlay on 
plant capable of producing 64 million cubic feet per day, with the 
necessary plant for 24 million cubic feet in reserve in case of accident, 
has been £100,000 ; whereas the cost of coal-gas plant for 64 million 
cubic feet, with required reserve, would have been not less than £210,000. 
The plant, or a portion of it, was put into operation for the winter of 
1896 ; and from the time it was first used to March 31, 1897, the output 
from it, as compared with coal gas, was—Saltley : Coal gas, 1,073,593,000 
cubic feet; carburetted water gas, 125,619,000 cubic feet. Windsor 
Street: Coal gas, 1,050,594,000 cubic feet; carburetted water gas, 
110,548,000 cubic feet. Excluding the make of coal gas at the Adderley 
Street and Swan Village works, the percentage of carburetted water gas 
to coal gas issued from the Saltley and Windsor Street works combined 
were, in the period named: Highest weekly 15-2, lowest weekly 1:2, 
highest daily 17-7, lowest daily while carburetted water-gas plant was in 
use 0°8—average during the period 11:1. The carburetted water gas 
produced during that time cost into holder 14-32d. per 1000 cubic feet of 
gas of an average illuminating power of about 18-3 candles; the cost of 
coal gas into holder in this period was 13°26d., of about 17:3 candles. 
Between March 31 and Sept. 30, 1897, the plant was occasionally 
used. Combining the two stations, the production of coal gas was 
1,521,466,000 cubic feet, and of water gas 17,459,000 cubic feet. The 
percentage of carburetted water gas on total output was: Highest weekly 
10-3, lowest weekly 8°8, highest daily 15-2, lowest daily when carburetted 
water-gas plant was in use 7-7. Early in 1897, the Committee resolved 
to enlarge the carburetted water-gas plant to a capacity equal to one-third 
of the output of coal gas with which it is mixed, with the necessary 
plant in reserve for safe working. This additional plant, or part of it, 
was in operation during the winter 1897-8. The issue from Sept. 30 to 
Dec. 31, 1897, was as follows, again combining the two works: Coal gas 
1,241,678,000 cubic feet, carburetted water gas 224,445,000 cubic feet. 
Percentage of carburetted water gas on total output: Highest weekly 
22-6, lowest weekly 4:5; highest daily 24, lowest daily when carburetted 
water-gas plant was in use 3-l—average 18-1. The Gas Committee ex- 
pressed their intention of not exceeding an output of one-third of water 
gas to two-thirds of coal gas. ; 

A statement by the Gas Committee of the Blackburn Corporation 
follows. They also dilate upon the advantages of the system; and in 
their case it is shown that the proportion of water gas to coal gas never 
exceeds one-third. It is submitted that the small admixture of 
carburetted water gas with the coal gas makes no difference, worthy of 
consideration, between the qualities and properties of the ordinary coal 
gas and the mixture they supply ; and they would regard any measures 
which might be taken to prevent the manufacture of this gas as a most 
serious disaster to the finances of their large gas undertaking, and there- 
fore to the ratepayers of the borough. This would be felt to all the 
greater degree in Blackburn because—firstly, owing to the high price at 
which the Corporation had to purchase the gas-works from the Blackburn 
Gas Company, in the year 1878, and, secondly, owing to the disastrous 
effects of the explosion which took place in Blackburn in the year 1891 
(before the installation of carburetted water gas), which caused some loss 
of life and great damage to property, for which the Corporation were held 
by the Courts to be liable, and which cost them £14,000—the finances 
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of the undertaking have been heavily weighted with capital, so that the 
price of gas at the present time is 3s. 7d. per 1000 cubic feet ; the cost of 
capital representing 1s. 2d. per 1000 cubic feet of gas, as against an 
average of certainly not exceeding 6d. in most of the towns in Lanca- 
shire. The price of gas was raised in the year 1893 from 3s. 1d. to the 
present figure in order to provide for the explosion debt of £14,000, and 
for the loss on working, which had been occasioned previous to that by 
high prices of coal owing to strikes in the coal trade, and stoppage of 
works in mills and manufactories owing to disputes in the cotton trade. 


APPENDIX V.—Carsonic OxmpE PreEsENT In Various SampPLes oF Gas. 


The samples of gas referred to in the table forming this appendix were 
taken between April and July last year; and the percentages of carbonic 
oxide were found by Professor Ramsey to be as follows: Belfast 15-8, 
Bradford 9°4, Croydon 13°35, Garston 34:1, Glasgow 10°3, Leeds 8°8, 
Commercial Gas Company 6-9, Gaslight and Coke Company 10-9, South 
Metropolitan Gas Company 7:5, Oxford 8°6. Professor Ramsey points out 
that the Garston sample was carburetted water gas ; and it is interesting 
to observe that the carbonic oxide contained in it exceeds 30 per cent. 
He regards this, however, as exceptional. 


APPENDIX VI. is a miscellaneous collection of statements and 
communications by authorities on the subject, some of whom tendered 
evidence which will be noticed in future issues. 


APPENDIX VII.—Potsonovs Action or Coan Gas AND CARBURETTED 
Warer Gas. By J. Lorrary Smitrn, M.A., M.D., Lecturer in 
Pathology, Queen’s College, Belfast. 

The following experiments have been made with a view to determining 
whether the poisonous element in coal gas and carburetted water gas is 
carbon monoxide alone, or whether the illuminants, or any other 
constituent, should also be regarded as having a poisonous effect. The 
question to be decided was whether, in cases of poisoning by coal gas due 
to the percentage of the gas in air breathed, the effect of other con- 
stituents than carbon monoxide comes into consideration. Certain 
constituents, such as benzene, are known to be poisonous in large doses. 
We have here, however, to consider only their effect when present in such 
amounts as would occur in an atmosphere rendered just poisonous by an 
accidental leakage of gas. 

In the earlier experiments of the series, the percentage of the gases 
supplied to the animals was low; and in the first few observations, no 
effect was noticed. The amount supplied was then increased, until the 
air breathed contained so much gas that the animal became collapsed in 
from ten to fifteen minutes. The effect of the coal gas was first observed 
where the carbonic oxide had reached a percentage at which the same 
effect would occur if it alone were present in the air in the same propor- 
tion. This effect was perfectly familiar to me from numerous experi- 
ments previously carried out for other purposes. 

The observations on coal gas and carburetted water gas were made 
comparable by supplying at each stage of the experiments equal quantities 
of carbonic oxide. The experiments were arranged and carried out in 
consultation with Mr. James Stelfox, M.Inst.C.E., Manager of the Belfast 
Corporation Gas-Works, who also furnished the samples of the different 
gases used in the experiments. Mr. A. Percy Hoskins, F.I.C., Chemist 
to the Belfast Corporation Gas-Works, not only made the analyses of the 
gases, but gave me much assistance with the experiments. A few experi- 
ments on the effect of individual hydrocarbons were carried out. The 
gases observed were marsh gas, ethylene, and benzene vapour. The 
marsh gas and ethylene were made and analyzed by Mr. Hoskins. The 
benzene was obtained by volatilizing ordinary liquid benzene. 

The apparatus used in the experiments consisted of a perfectly air- 
tight animal chamber through which an air current was passed. The 
rate of the current was measured by a meter. Into the current, before it 
entered the animal chamber, was introduced, through a T tube, a side 
stream consisting of the gas whose effect we proposed to study. This 
was, therefore, thoroughly mixed with the air current before it entered 
the chamber. This side current was obtained by displacing the gas from 
a two-litre cylinder by a current of water which was allowed to flow in 
from a small reservoir at a slightly higher level. The rate of flow of the 
water was adjusted by a stop-cock, so as to give the amount of gas 
required, and observations were taken at frequent intervals throughout 
the experiment to make certain that the rate of displacement of the gas 
by the water was uniform. The air current through the animal chamber 
was kept up by an aspirator fixed on a water tap. The variations in both 
currents during an experiment were practically nil. 


Exrerment I.—Coal Gas. 
5°0 per cent. carbonic oxide. 
4:1 per cent. illuminants. 

The experiment lasted 45 minutes; and during this time 0°4 per cent. 
coal gas was supplied to the current of air breathed. The animal was 
therefore breathing 0°02 per cent. carbonic oxide and 0-016 per cent. 
illuminants. There was no visible effect. 


Analysis { 


Exprerment II.—Coal Gas. 
54:4 per cent. carbonic oxide. 
(4-0 per cent. illuminants. 

The experiment lasted 2 hours 25 minutes, during which time the 
animal breathed air containing 2°08 per cent. of coal gas, yielding 0°09 
per cent. carbonic oxide and 0°08 per cent. illuminants. There was no 
definite effect. 


Analysis 


Exrerment III.—Coal Gas. 
(4:2 per cent. carbonic oxide. 
(4:3 per cent. illuminants. 

The animal breathed air containing 4-07 per cent. of this gas, giving 
0-17 per cent. carbonic oxide and 0°17 per cent. illuminants. After 1 hour 
8 minutes, the animal was drowsy, and had difficulty in co-ordination. 
Its respirations were deeper than normal. The rate was 112 per minute. 
On being taken out, after 1 hour 15 minutes, it did not move about 
freely. It shivered; but this may have been due to cold, as its tempera- 
ture was 35° C. In ten minutes it apparently had completely recovered. 


Analysis 





ExpERIMENT IV.—Purified Carburetted Water Gas. 


{28-5 per cent. carbonic oxide. 
| 12-6 per cent. illuminants. 


In this experiment a guinea pig breathed an atmosphere containing 
0-63 per cent. of gas, giving 0°18 per cent. carbonic oxide and 0-079 per 
cent. illuminants. After one hour, the animal became drowsy and disin- 
clined to move about, though at first it was restless. The respirations, 
after one-and-a-half hours, were deeper than normal. It was taken out 
after two hours, and recovered in a manner similar to that of the animal 
in Experiment III. 


Analysis 


ExpErmMENT V.—Purified Carburetted Water Cas. 


The same sample of gas was used as in Experiment IV. The air 
current contained 0-71 per cent. of the gas, giving 0-20 per cent. carbonic 
oxide and 0-089 per cent. illuminants. After 45 minutes, the animal 
began to lose its power of moving about, and sat in a constrained atti- 
tude, as if it were resting the whole body on the floor of the respiration 
chamber. Its breathing was increased in depth. It was taken out after 
2 hours 6 minutes. During the last half-hour of the experiment, 
it had remained unchanged. It lay quite still on the floor for four 
minutes when taken out of the chamber, and then began to sit up in a 
natural attitude. One minute after it began to walk spontaneously, 
though in an awkward manner. It had shivering. Rectal temperature 
32° C. Temperature four hours later 384° C. 

ExpEerIMENtT VI.—Coal Gas. 
(5°6 per cent. carbonic oxide. 
(40 per cent. illuminants. 

The animal breathed an atmosphere containing 3°62 per cent. of coal 
gas, giving 0°20 per cent. carbonic oxide and 0:14 per cent. illuminants. 
After one hour it was drowsy. After 1 hour 47 minutes it had little 
power of co-ordination. When disturbed it recovered equilibrium very 
slowly. It lay on the floor when taken out, after two hours exposure to 
this gas. In four minutes it began to assume the sitting position. In 
six minutes it could sit up. It commenced to move freely in eleven 
minutes, and to eat greedily. The rectal temperature when it was taken 
out was 32°5°C. 

Experment VII.—Purified Carburetted Water Gas. 


(26-4 per cent. carbonic oxide. 
(12-9 per cent. illuminants. 


A guinea pig breathed 1-70 per cent. of this gas, yielding 45 per cent. 
carbonic oxide and 0°21 per cent. illuminants. The experiment began at 
2.35 p.m. 2.48, animal is a little unsteady in movement; 2.49, cannot 
stand; 2.51, collapsed (experiment stopped) ; 2.52, began to recover its 
feet ; 2.55, began to walk about ; no ill effects to be seen later. 

Experiment. VIII.—Purified Carburetted Water Gas. 


The same sample was used as in Experiment VII. A guinea pig 
breathed air containing 1-63 per cent. of this gas, giving 0°43 per cent. 
carbonic oxide and 0-21 per cent. illuminants. This experiment began 
at 2.57 p.m. 3.8, guinea pig is becoming collapsed ; 3.9, lies flat on 
abdomen ; 3.10, lying on its side; 3.11, made an attempt to recover its 
position and failed ; 3.12, experiment stopped; 3.13, animal recovered its 
feet ; 3.17, began to walk voluntarily ; recovered completely. 


Analysis 


Analysis. 


ExpERIMENT IX.—Coal Gas. 


(5:8 per cent. carbonic oxide. 
(3°6 per cent. illuminants. 


The animal breathed air containing 7°6 per cent. of this gas, giving 
0-44 per cent. carbonic oxide and 0-27 percent. illuminants. The experi- 
ment began at 2.51 p.m. 2.55, guinea pig effected, shivering; 2.57, 
sprawling a little; 2.59, breathing deeper, still sits up; 2.594, when dis- 
turbed recovers equilibrium slowly; 3.0, can just move; 3.1, lies on its 
side, still sprawls; 3.14, collapsed (experiment stopped). On being taken 
out, the animal refused to lie on his side on the floor. At3.3 sat up, and 
at 3.4 moved away. The guinea pig here was not so much affected as in 
Experiment VIII.; but the exposure had not been quite so long. 


The experiments which follow are on the effect of individual hydro 
carbons :— 


Analysis 


Experment X.—Marsh Gas. 
(CH,, 97°3 per cent. 
Analysis - Air, 2°7 per cent. 
(No evidence of CO, C,H, or H, being present. 

A cylinder holding 1300 c.c. was filled with the following mixture of 
gases: 520 ¢.c. CH,, 130 c.c. O,, 650 c.c. airs A mouse was put in this 
mixture of gases, in which half the nitrogen of 1300 c.c. of air had been 
replaced by CH,. It remained in it for 42 minutes without any effect 
being apparent; and the experiment was stopped. 


ExpERIMENT XI.—Marsh Gas. 


The cylinder was filled with 260 ¢.c. O,, and up to 1300 c.c. with CH,. 
A mouse was placed in this mixture of gases, and remained in it for 
40 minutes without showing any effect. 


Experment XII.—Ethylene. 
91-9 C,H,. 
1-8 per cent. CO. 
peony (The percentage of carbonic oxide was determined by 
y the carmine method.) 
| Qualitative tests showed the presence of CO, and0O. SO, 
( was absent. 


A litre cylinder was filled with the following mixture: 100 c.c. C,H,, 
50 c.c. O, made up to 1000 c.c. with air. A mouse was put in this at 
12.50 p.m. 1 o'clock, seems to have less power in walking; 1.13, walks 
still, but with difficulty; 1.27, no change; 1.50, removed from chamber, 
recovered at once, and ran about quite easily. 

Since this mixture contained 1-8 per cent. carbonic oxide, it was impos- 
sible to proceed with this sample of gas to test the effect higher than 
9 per cent. Higher percentages rapidly produced the narcotic effect of 
carbon monoxide. Ethylene is the chief illuminant present in coal gas; 
and even in this experiment the animal was getting a dose fully twice as 
great as would be obtained if it were breathing an atmosphere composed 
entirely of coal gas. 
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Experment XIII.—Benzene. 

A guinea pig was exposed to the action of benzene in the following 
manner: It was placed in the chamber, and supplied with 1°5 litres of 
air per minute. Into this current was introduced a small side current of 
air saturated with benzene. This current was a steady one, of about 
100 c.c. per minute; and during the course of the experiment 453 c.c. 
of benzene vapour was volatilized into the total volume of 69 litres of 
air. By this means air containing 0°65 per cent. of benzene vapour was 
supplied to the animal. Since the benzene present in coal gas is said 
to be about 1 per cent., this percentage would be equivalent to that of 
an atmosphere containing 65 per cent. of coal gas. The animal showed 
no symptoms whatever. 

Conclusions. 


From the above experiments, it is clear that the poisonous effect of 
coal gas, or water gas, is due to the carbon monoxide which is present. 
The effects on the guinea pigs were simply those of carbon monoxide 
poisoning. The effect of other constituents was not observed to modify 
this in any way. 

In particular it should be noted that the effect of 7-6 per cent. coal gas, 
containing 5°8 per cent. carbonic oxide (Experiment IX.), is practically 
the same as that of 1-7 per cent. carburetted water gas, containing 26°4 
per cent. carbonic oxide (Experiments VII. and VIII.). In other words 
the toxicity of the carburetted water gas was 43 times as great as that of 
the coal gas; and the relative toxities correspond exactly to the respective 
percentages of carbon monoxide. 

The experiments on the isolated hydrocarbons suffice to show— 


(1.) That marsh gas may be used to replace the nitrogen of the 
air (79 per cent.) without any effect being produced. 

(2.) That ethylene at 9 per cent. has no visible effect after one 
hour’s exposure to it, though this percentage is at least double the 
amount of the gas present in ordinary samples of coal gas. 

(3.) That benzene, which is known to have very distinct toxic 
effects when present in a quantity sufficient to saturate the air, has, 
at percentages far beyond that likely to be present in an atmosphere 
contaminated by a leakage of coal gas (0°65 per cent.), no visible effect. 

It seems unnecessary to investigate further the isolated hydrocarbons, 
since they are not present in a quantity sufficient to make them factors 
in producing the poisonous effects of coal gas. 
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CRYSTAL PALACE DISTRICT GAS COMPANY. 





Tae Half-Yearly General Meeting of this Company was held last Friday, 
at the Albion Tavern, Aldersgate Street, E.C.—Mr. Grorcre Livesry in 
the chair. 


The Secretary (Mr. Charles M. Ohren) having read the advertisement 
calling the meeting, it was agreed to take as read the Directors’ report 
and the accounts, which were noticed in last week’s issue. 

The Cuarrman, in moving the adoption of the report and the accounts, 
said he might settle this portion of the business of the meeting in a short 
and decisive manner, and save a great deal of time, by simply saying that 
the report was one with which the Directors were thoroughly satisfied, and 
they had no doubt the proprietors were equally so. But he supposed they 
would hardly be contented if he sat down with these few words. It was 
the practice of the Board to give in the report as full a statement as prac- 
ticable in a short compass of the position of the Company; and he might 
also say it was their practice to give a perfectly true and candid statement 
to the proprietors. Ifatany time, as had happened during the last year or 
two, the Company had not been in so satisfactory a position as they would 
have liked, the Directors had said so; and now he thought he might ask 
the proprietors to believe him when he said that the Company had “ turned 
the corner,” the position was a satisfactory one, and they had every reason 
to hope it would continue to grow better. Some years ago, they were sell- 
ing gas at 2s. 6d. per 1000 cubic feet ; but in 1892, they raised it to 2s. 9d. 
In 1894, it was brought down a penny, and in 1895 a further penny ; the 
price now being 2s. 7d., at which it had stood since 1895—rather more 
than three years. He did not think the Directors would be contented to 
sell gas at a higher figure than they had sold it at some previous period. 
He should have something more to say on this subject. But he mentioned 
it here to show there was something to which they had to aim; and, if 
prosperity continued as it had done during the last six months, it would not 
be very long before they had an important announcement to make in regard 
to the price. The first paragraph in the report stated that one cause— 
the main cause, he might say—of the favourable accounts had been the 
considerable increase in the receipts for coke and ammonia. In past 
years, when these products had sold very badly, the Directors had 
told the proprietors that it was a matter beyond their control; and, 
on the present occasion, they said the same thing. They did not 
wish to take any credit to themselves, or for the management, for any 
result over which they had no control; and they had no control prac- 
tically speaking over the prices of coke and ammonia. Therefore the 
benefit they had derived from the improved values of these products 
was due to circumstances for which they did not take credit. But there 
had been improvements in many other directions for which they might 
take credit. For instance, there was an improvement in the cost of manu- 
facture—the carbonizing wages showing a reduction. Twelve months 
ago, the carbonizing wages worked out to 3s. 4d. per ton of coal; while 
this year they came out at 3s. 1d. But 3d. did not represent the whole 
of the difference ; for during the half year, the Directors had thought it 
right to make an increase of 74 per cent. in the wages of the stokers. 
This increase only took place in October; but it was equivalent to 
5 per cent. on the wages during the whole of the half year. Adding 
this 5 per cent. to the 3s. 4d., they had 3s. 6d. as the cost 
of carbonizing. Therefore the improvement that had been effected 
amounted to as much as 5d. per ton of coal, or a total of nearly £1200. 
But the whole of this gain was not due to one cause. Part of it was 
attributable undoubtedly to the extension of machinery, and a larger use 
of the machinery which they already possessed. Another part was due 
to the better arrangements effected by the Engineer, and to improved and 
more willing work on the part of the men. He had had occasion at one 
of the meetings to say that the Board were disappointed with the work of 
the stokers ; that they were not working with the good will the Directors 





had expected. He had now very great pleasure in saying that they had 
responded to the efforts of the Engineer ; and it was by the extended use 
of machinery, and the united efforts of the Engineer and men, that the car- 
bonizing wages had been reduced to the equivalent of 5d. per ton of coal. 
This, he thought, was very satisfactory. ‘Then, again, though they had 
been doing a great deal in the way of renovating the plant, the cost of 
repairs and maintenance was 2d. per ton less than in the corresponding 
half of 1897. In some of the items, too, improvements had been 
made; and the total result was a very satisfactory surplus on the 
revenue account—a surplus which enabled them to make good the 
deficiency on the June half year. They then took from the reserve 
fund something like £900 ; but the profits of the December half allowed 
them to make good the amount, and carry forward £1200 to the next 
accounts. The effect on the reserve fund was that they increased it by 
£1674— that was, £1327 was added in the accounts, and there would be 
£346 17s. 6d. additional, which would bring the reserve fund up to rather 
more than £34,000. Considering that two years ago, the fund was 
£40,000, and that it was reduced in 1897 by something like £8000, the 
figures he had quoted showed they were now recovering ; and, in a short 
time, by the increments of interest, and by the small amount of dividend 
unpaid—dividend to which the proprietors were entitled, but which was 
not distributed, and which reached about £700 a year—they hoped to re- 
store the fund to the original figure. In the second paragraph of the 
report, there is a statement about the increase in the consumption of 
gas; and in respect to this he wished to make a correction. The 
increase was stated in the report to have been 7 per cent.; but it was 
really 6} per cent., and was due to two or three causes. One was the 
large addition to the number of slot meters—about 1400 in the year; 
and equally satisfactory was the increase in the ordinary consumers 
of about 550. Now the prepayment and ordinary consumers, of 
course, accounted for a considerable part of the extra sale of gas; but 
happily not for the whole. He believed that two-thirds might be attri- 
buted to the new consumers; and this gave them about 2 per cent. 
increase from the old consumers. He regarded this as one of the most 
gratifying items in the accounts; showing, as it did, that their old 
customers were still continuing to increase their consumption. Revert- 
ing to the advance which they had made in wages, he said that the 
stokers in the summer time applied to the Directors for an increase of 
pay, on the ground that general wages had risen very materially of late 
years. Stokers’ wages, he might observe, were not increased as were 
ordinary labourers’ wages. ‘They were at a fixed figure ; and must all be 
advanced at once, if advanced at all. The men came to the Directors in 
a fair and reasonable manner, and urged that, as they thought the proper 
time had come, an advance might be given to them. At the time the 
Directors refused; but, later on, other cireumstances—not coercion or 
pressure, the men having accepted the Directors’ refusal in a very proper 
spirit and with good grace—came to the knowledge of the Board which led 
them to consider that the time had then come, acting in accordance with 
the law of supply and demand, when an advance should be made; and 
consequently they gave the stokers an increase of 74 per cent., or 5d. per 
day from October. Their Company, with one other Company, were 
the leaders in this matter; and the only remark he would make 
about it was that a request of this sort coming from one’s own men 
was a very different thing to a demand made by a Trade Union. 
The stokers came to the Directors as men to men, and put their case 
fairly and reasonably, and without threats of ulterior proceedings. The 
matter was settled amicably and satisfactorily he believed all round—at 
any rate, the men had shown their appreciation of it by working in good 
spirit, and the Company had the considerable reduction of 5d. per ton 
in their carbonizing wages. When speaking of the price of gas, and the 
possibility, if circumstances remained favourable, of an early reduction, 
he intended to add a few remarks on another subject. It was this: The 
cost of enriching the gas had been rather a serious matter in the course of 
the year. They had used something like 42,000 gallons of petroleum spirit, 
which cost about 8d. per gallon, or a total of about £1400 a year. This 
was what they had to spend on enrichment; and this enrichment was carried 
out solely and entirely for the benefit of Beckenham. The Company were 
supplying two qualities of gas. They had a separate main running to 
Beckenham, and other mains to the other parts of the district. The gas 
supplied to Beckenham had to be tested there, two miles from the works. It 
was well known that gas lost a certain amount of its illuminating power in 
travelling through pipes; it had been recognized and accepted by Parlia- 
ment ever since Dr. Letheby’s time, 40 years or more ago. Therefore, gas 
sent out from their works of a quality of 15 candles would, probably, at a 
distance of (say) two miles from the works, be of only 14-candle power. 
The Beckenham people were the only real opponents when the Company 
last had a Billin Parliament ; and they made it a condition that the gas 
should be tested in Beckenham. Consequently, to ensure the supply of 
15-candle gas in Beckenham, they had to enrich it to 16 candles, some- 
times a little more or less. Now it came to this, the other parishes 
were perfectly content with gas of 15-candle power sent out from the 
works ; and the whole of the £1400 which they spent on petroleum 
spirit for the enrichment of the gas supplied to Beckenham was 
entirely for the benefit of the people there. The joke of it was that 
it did not do the gas any appreciable amount of good, and the 
Beckenham people did not get any real benefit from it. The gas 
supplied to Lewisham, parts of Croydon, Lambeth, and Camber- 
well was just as good to the consumer, and answered his purpose 
quite as well as the enriched gas did the consumer in Beckenham. In 
what he was going to say, he was not speaking for the Board, but was 
merely expressing his own view. It did not seem to him that it was fair 
to make their consumers in Lewisham, Croydon, Lambeth, and Camber- 
well pay for this enrichment of the gas supplied to Beckenham. If the 
consumers of Beckenham wanted gas of higher quality, they ought to pay 
for it; and the natural result was this: When the Company made their 
next reduction in price (it would only be 1d.), in common fairness, it 
ought to be made in Lewisham, Croydon, Lambeth, and Camberwell ; 
and the price charged in Beckenham should remain as at present. There 
was an alternative. If the Beckenham people would be content to have 
the same quality of gas as all the other parishes, then the Company would 
supply the consumers there at the same price. This matter had never 
been made public before; and he thought he was right in making it so 
now, because he considered the other parishes should be told that, if they 
were satisfied with 15 candles at the works, they ought not to pay the price 
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of 16-candle gas. He had delivered his soul; but he fancied some people 
would say it was a very outrageous doctrine that they should charge two 
prices. There was not the slightest reason in this case why they should not 
doso; butit would have this effect, so far as the shareholders were concerned. 
Supposing they reduced the price to 2s. 6d. in the contented parishes, and 
left it at 2s. 7d. in Beckenham, he did not think it would be safe to pay 
the dividend due to the 2s. 6d. price. But as it was not the policy of the 
Board to pay the dividend up to the hilt, this would practically make no 
difference to the shareholders, seeing that they were now paying a dividend 
1d. short of the price. There was one other point in regard to this 
matter to which attention might be drawn. The shareholders and the 
consumers were partners. The sliding-scale made them as truly and 
actually partners as anything could do. What was the consumers’ 
interest was the shareholders’ interest. It was to the interest of the 
consumer to have cheap gas; and it was to the interest of the share- 
holders to supply it. The shareholders’ interest consisted in this: That, 
if they could reduce the price of gas, they were entitled to a slightly 
increased dividend. By a penny reduction in the price, the consumers 
would get £4200 a year; but the shareholders would only get one-sixth 
of that, or just under £700. In making a penny reduction, they would be 
entitled to this one-sixth ; and they could take it either in meal or malt. 
They could put it in their pockets, or add it to the reserve fund. Let it 
be borne in mind that the proportion was six to the consumer and one 
to the shareholder. Therefore any extra cost in the manufacture of gas 
had to be paid for by the consumers at that rate. For instance, of the 
£1400 paid last year for enriching oil, £1200 was paid by the consumers, 
and £200 by the shareholders so to speak. Therefore it seemed to him it 
was to the general interest both of the shareholder and the consumer to 
reduce the price of gas by all possible means. 

The Depury-Cuarrman (Mr. Frederic Lane Linging) seconded the 
motion. 

Mr. 8. Macx said he had been much interested in the Chairman’s open- 
ing remarks with reference to the bye-products; and he should like to say 
that a company with which he was connected disposed of all their coke 
through one firm of coaland coke merchants. The plan answered admir- 
ably, and paid well; the Company having to keep no horses, carts, or 
carmen. It occurred to him that, if it answered in one case, it would in 
another. He merely threw this out as a suggestion. 

The Cuarrman said he was much obliged for the suggestion; but he 
was afraid it was hardly practicable in their case. The quantity of coke 
they had to deal with was considerable ; and they had a large number of 
customers. He had never heard of a company putting their coke in the 
hands of one contractor in that way. One of the advantages of these 
meetings was to get suggestions from the shareholders; and this was in- 
formation at any rate. 

Mr. Mack remarked that he referred to the Sutton Gas Company, which, 
as the Chairman knew, was for years well managed by their late friend 
Mr. Mead. 

The motion was unanimously carried. 

The Cuarrman proposed the declaration of a dividend at the rate of 
5 per cent. on the preference stock, and 5} per cent. on the ordinary stock, 
less income-tax. He remarked that the ordinary shareholders were 
really entitled to 53 per cent. ; and the dividend recommended was } less, 
which gave them £346 to add to the reserve fund. 

Dr. Freperic Hetiey seconded the proposition, which was passed. 

On the motion of the Cuarrman, seconded by Mr. A. T. Layron, the 
retiring Directors (Mr. F. L. Linging and Mr. C. Lea Wilson) were re- 
elected. The Chairman mentioned that Mr. Linging had been on the 
Board 38 years. 

Mr. T. Guyarr next proposed, and Mr. W. H. Cor seconded, the re- 
appointment of the outgoing Auditor (Mr. Alfred Lass); and this was also 
agreed to. 

Mr. H. D. Exzis remarked that through good and bad times, the 
Chairman and Directors had always earned the gratitude of the share- 
holders; but he was sure the latter had not passed a vote of thanks to 
them with greater pleasure for a considerable number of years past than 
they would do on this occasion. Speaking of the administration of their 
affairs by a body of gentlemen who thoroughly understood their business, 
he referred to the slovenly manner in which cables for electric lighting 
had been laid in the thoroughfare in which he resided at Upper Norwood, 
following upon the Local Authority becoming the purveyors of electricity 
in the district. The discomfort to the public had been unprecedented ; 
and now, he underst20d, that owing to the faulty way in which the cables 
had been laid, all the trenches were to be re-opened. He suggested that 
the Directors should follow the example of another Company of which 
3 Livesey was Chairman, and hold all future meetings at some central 
place. 

Mr. J. G. Roprnson seconded the motion, which was heartily agreed to. 

The Cuarrman acknowledged the cordial manner in which the vote had 
been passed. Continuing, he remarked that the officials, foremen, and a 
large proportion of the workmen were animated by the right spirit; and 
he had much pleasure in proposing that the best thanks of the proprietors 
be accorded to them. 

Mr. Simpson Rostron seconded the motion, which was unanimously 
adopted. 

The Enarneer (Mr. 8. Y. Shoubridge), in responding, said the officers 
and men had been very pleased with the improvement in the affairs of the 
Company, because they had endeavoured to show in the past half year 
that the generosity of the Board and proprietors in permitting their 
employees to participate in the profits of the undertaking, had been duly 
appreciated by them ; and they were exceedingly glad to notice that the 
Board in their report had recognized that this spirit had had its effect 
upon the working. 

The Secretary (Mr. Ohren) also acknowledged the vote on behalf of 
himself and his staff. 
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The Stockport Corporation and the Water-Works.—An extra- 
ordinary meeting of the Stockport Water Company was held on Monday last 
week ; Mr. George H. Hill presiding. Some time was occupied in reading 
and approving an agreement with the Stockport Corporation to purchase 
the concern for £750,000. The Bill by which the necessary power is sought 
provides for the Corporation taking over all the Company’s plant and 
officials, and paying the latter on the same scale as at present. 





SHEFFIELD UNITED GAS COMPANY. 


The Half-Yearly Report and Accounts. 

At the forthcoming half-yearly meeting of the above Company, the 
Directors will report an increase to the extent of 88,474,000 cubic feet, or 
7'8 per cent., in the quantity of gas sold during the six months ending 
Dec. 31 last, as compared with the corresponding period of 1897. The 


sale of gas produced £107,386; rental of meters and stoves, £6204; and 
residuals, £44,448—the total being £159,954, against £158,692 for the 
latter half of 1897. The manufacture of gas cost £94,639; distribution, 
£13,704; and management, £4804—the total expenditure being £123,031, 
against £110,571. The balance carried to the profit and loss account 
is £36,953, as compared with £48,121 this time last year. The profit for 
the half year is short of the amount required to pay the usual dividend 
by £4008; but as the reduction in the price of gas of 2d. per 1000 cubic 
feet on the quantity sold during the period covered by the report amounts 
to £10,074, the Directors consider the result satisfactory. The balance 
of net profit is £59,671. The dividends on the various classes of stock 
will absorb £41,687, and leave a balance of £17,984 to be carried forward. 
The new works at Grimesthorpe being sufficiently advanced, the manu- 
facture of gas has been carried on there since October. The quantity of coal 
and cannel carbonized in the past half year was 128,190 tons ; the resi- 
duals produced being 77,050 tons of coke and breeze, 7387 tons of tar, 
and 3,862,000 tons of ammoniacal liquor. 
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BRISTOL GAS COMPANY. 





The Half-Yearly General Meeting of this Company was held last Friday, 
at the Offices, Canons’ Marsh—Alderman J. W. S. Drx in the chair. 

The report and accounts, noticed in the “‘ JournaL” for the 7th inst., 
having been taken as read, 

The Cuarrman moved their adoption. In doing so, he remarked that 
the undertaking was progressing, the output of gas was increasing, and 
altogether they were in a more than fairly prosperous condition. 

Mr. R. D. Rossent seconded the motion; and it was carried. 

The retiring Directors and Auditor having been re-elected, a dividend 
of 5 per cent. per annum on the nominal capital of the Company was 
declared. 

A Special General Meeting was then held to consider the Bill to enable 
the Company to erect additional works for the storage of gas, raise addi- 
tional capital, and for other purposes. 

The Soricrror to the Company having read the heads of the Bill, 

The Cuamman moved a resolution approving of the measure. He 
pointed out that the works had had to be extended in the past few years 
by the erection of new gasholders, and now the time had come to put up 
a holder at Horfield. It was absolutely necessary that they should do 
this work so as to be able to keep pace with the demands made upon 
them. He need hardly say that the increase in storage capacity and the 
extension of mains, &c., meant that capital was necessary. They were 
now in such a position that they thought it desirable to go to Parliament 
to raise additional capital as required from time to time; and the Bill, 
except in other matters of detail, was really to enable them to raise 
£300,000 by auction. They also asked for powers to supply gas-stoves, 
dynamos, and other things. This seemed to have irritated their electrical 
friends in the city, who appeared to want to have a monopoly. But he 
contended that the Company only made a reasonable claim in asking to 
be allowed to supply gas for motive power at a different rate from that 
charged for it as an illuminating agent. This would enable the Company 
to fairly compete with the Corporation, whereas at present they had their 
hands tied. 

The Depury-Cuamman (Mr. G. K. Stothert) seconded the motion, and 
it was carried. 

A vote of thanks to the Chairman and Directors brought the business 
toa close. 


CROYDON COMMERCIAL GAS COMPANY. 


The Half-Yearly Report and Accounts. 

The Directors of the above-named Company will report at the half- 
yearly meeting to-morrow, an increase of 0°93 per cent. in the quantity of 
gas sold in the six months ending Dec. 31 last, as compared with the 
corresponding period of 1897. Thesmallness of the increase is accounted 
for by the exceptionally mild weather which prevailed during the last 
quarter. Although the quantity of gas sold is greater, the expenditure 
for coal, oil, labour, &c., has been considerably less; and notwithstanding 
the reduced quantities of residuals made, owing to the manufacture of 
carburetted water gas, it is very satisfactory to find that there has been 
an increase in the receipts under this head of £520, attributable to the 
better prices obtained for coke and sulphate of ammonia. There was an 
increase of 363 ordinary consumers and of 452 prepayment and automatic 
meter consumers during the half year; making the total 13,261. Addi- 
tional gas cooking and heating stoves to the number of 425 have been 
fixed ; making the total now supplied on hire 5316. The accounts accom- 
panying the report show that the sale of gas produced £44,043 ; the rental 
of meters, stoves, and fittings, £2966; residual products, £12,494—the 
total revenue being £59,577. The expenditure on the manufacture of gas 
was £30,383 (coal, oil, &c., costing £19,283) ; on distribution, £5203 ; 
and on management, £2157—a total of £42,430. The balance carried 
to the net revenue account is £17,146, compared with £14,888 this time 
last year; and the amount available for distribution is £16,831, against 
£14,727. The Directors recommend dividends at the rate of 14 per cent. 
per annum on the consolidated “‘ A” stock, 11 per cent. per annum on the 
“B” stock, and 9 per cent. per annum on the “‘ C” stock and Carshalton 
capital, all free of income-tax. The payment of these will absorb £15,447, 
and leave a balance of £1384 to be carried forward. Under the super- 
vision of Mr. J. W. Helps, the Company’s Engineer and Manager, 22,612 
tons of coal, 6 tons of cannel, and 265,144 gallons of oil were used in the 
production of 340,084,000 cubic feet of*gas, of which 317,501,100 cubic 
feet were sold and 321,369,100 cubic feet\accounted for. The estimated 
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quantities of residuals produced were: Coke, 13,570 tons ; breeze, 3500 
tons; tar, 280,171 gallons ; and ammoniacal liquor, 632,731 gallons—the 
make of sulphate being 242 tons, of which 175 tons were sold. 
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TOTTENHAM AND EDMONTON GAS COMPANY. 


The Half-Yearly Report and Accounts. 

In the report which the Directors of the above-named Company will 
present at the half-yearly general meeting next Saturday, they state 
that in the six months ending Dec. 31, 1898, there was an increase of 
22,809,900 cubic feet, equal to 9-29 per cent., in the consumption of gas, 
over the corresponding period of 1897. The total number of meters in 


use at the end of last year was 14,143, of which 7119 were ordinary and 
7024 automatic; the increase in the twelve months being on ordinary 
meters 607, equal to 9°32 per cent., and on automatic meters 1284, equal 
to 22°37 per cent. The number of gas cooking-stoves on rent at Christ- 
mas, 1898, was 2348; the increase over the number at the corresponding 
period of 1897 being 377, or equal to 19-12 per cent. The accounts 
accompanying the report show that in the second half of the past year 
£6720 was spent on works and plant; bringing up the expenditure to 
£413,506, or within £16,193 of the total amount of called-up capital. 
The revenue from the sale of gas came to £40,024; from the hire 
of meters, stoves, and fittings, to £2856; and from the sale of 
residuals, to £4790—the total receipts being £47,681. The expenditure 
on the manufacture of gas was £26,718 (£8478 being for coal, and 
£6972 for oil and coke used in the manufacture of carburetted water 
gas); on distribution, £4757; and on management, £1845—the total 
expenses being £37,353. The amount carried to the profit and loss 
account is £10,328 ; and the balance available for distribution (including 
£1444 brought forward) is £10,663. The Directors recommend a dividend 
at the rate of 6 per cent. per annum on the “A” consolidated stock, and 
of 44 per cent. per annum on the “B” stock, the payment of which will 
absorb £8929, and leave £1734 to be carried forward. The working state- 
ments show that, under the supervision of Mr. W. H. H. Broadberry, 
12,055 tons of coal and 485,463 gallons of enriching oils were used in the 
manufacture of 278,479,000 cubic feet of gas, of which 268,142,000 cubic 
feet were sold and 272,973,000 cubic feet accounted for. The make of 
coke was 7233 tons, of which 2115 tons 8 cwt. were used in making coal 
gas, and 2862 tons 6 ewt. in producing carburetted water gas; of breeze, 
1520 chaldrons, of which 833} chaldrons were utilized ; of tar, 196,720 
gallons, of which 171,338 gallons were sold; and of ammoniacal liquor, 
3350 butts, of which 2928 butts were converted into sulphate of ammonia, 
the estimated quantity produced being 83 tons 14 ewt., of which 47 tons 
14 ewt. were sold. 
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BROMLEY GAS CONSUMERS’ COMPANY. 





The Half-Yearly Report and Accounts. 

In the report which the Directors of the above-named Company will 
present at the half-yearly general meeting next Thursday, they state 
that the quantity of gas made in the six months ending Dec. 31 last, 
was 4} million cubic feet more than in the corresponding period of 1897 ; 
while there was a sustained improvement in the prices realized for coke 


and sulphate of ammonia. The additions to the manufacturing capacity 
of the works, under the supervision of the Engineer (Mr. W. Woodward), 
which have been in progress during the past three or four years, are now 
practically finished; and the Directors state that they have given very 
satisfactory results, and will enable the Company to meet the growing 
requirements of the district for some time to come. The accounts accom- 
panying the report show that the receipts for gas amounted to £16,781 ; 
residuals produced £5588; and the total revenue was £23,191; the 
figures for the corresponding period of 1897 being £16,397, £4143, and 
£21,327 respectively. The expenditure on the manufacture of gas came 
to £12,208; on distribution to £422; management cost £1534; and the 
total expenditure was £15,914—leaving £7277 to be carried to the profit 
and loss account. The corresponding expenditure in the six months 
ending Dec. 31, 1897, amounted to £11,304, £406, and £1485; the total 
being £14,945, and the balance £6382. The amount available for dis- 
tribution is £8236; and the Directors recommend the declaration of a 
dividend at the rate of 12 per cent. per annum on the ordinary 10 per 
cent. shares, and of 9 per cent. per annum on the ordinary 7 per cent. 
shares (both subject to income-tax). These will absorb £6162, and leave 
a balance of £2074 to be carried forward. The statements relating to the 
working of the Company show that 11,733 tons 7 ewt. of coal and 17 tons 
11 ewt. of cannel were carbonized in the latter half of last year; the 
make of gas being 117,558,000 cubic feet, of which 110,344,000 cubic feet 
were sold. The residuals produced were: Coke, 11,750 chaldrons; breeze, 
2124 chaldrons; tar, 109,375 gallons ; sulphate of ammonia, 93 tons 13 ewt. 
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SOUTH SHIELDS GAS COMPANY. 


The Half-Yearly Report and Accounts. 

The accounts to be presented at the annual general meeting of the 
above-named Company next Tuesday show a profit of £14,907, as com- 
pared with £17,531 this time last year ; being a drop to the extent of £2624. 
The receipts for gas last year (360,989,100 cubic feet at 2s. 6d., and 
17,028,600 cubic feet at 3s. 3d., together with the quantity supplied for 
public lighting and under contracts) amounted to £49,745 ; and the rental 
‘of meters, stoves, engines, and lamps, to £3991; the residuals produced 
£11,152; and the total revenue was £65,490. The expenditure on the 
manufacture of gas came to £38,815, on distribution to £3436, on 
management to £2679—the total expenses being £50,582. The balance 
carried to the profit and loss account is £14,907; and the amount avail- 
able for distribution, £6098. The Directors recommend a dividend of 4} 
per cent., which, with the interim dividend of 43 per cent. paid in Septem- 
ber last, will make 8} per cent. for the year. As the half-year’s statutory 
dividend amounts to £7871, there is a deficit of £1773; and in order to meet 











this, it will be necessary to draw £945 from the reserve fund, leaving 4 per 
cent. to stand over asanarrear. The Directors attribute the deficit chiefly 
to the increased cost of coals and labour. They regret that, owing to these 
causes, it will be necessary to increase the price of gas 2d. per 1000 cubic 
feet, to take effect from the beginning of the current year. This will 
necessarily reduce the statutory dividend by 4 per cent.—viz., from 9} to 
8% per cent. per annum—according to the sliding-scale under which the 
Company are working. The Directors remark that there has been no 
material advance in the sale of gas ; but the receipts for coke and ammo- 
nia show an-increase of £2992. Better prices are now being obtained for 
both of these products; but the value of tar still remains low. There is 
a decrease on this item of £1123. Regretful reference is made by them to 
the loss of their valued and much-esteemed Chairman, Mr. Robert Wallis, 
who died during the past year. He had sat on the Board for the long 
period of about fifty years, for forty of which he ably filled the office 
of Chairman. He was most devoted to the Company’s welfare. Dr. 
J. F. Armstrong, J.P., has been appointed his successor. The working 
statements show that 49,386 tons of coal and cannel were carbonized last 
year ; the residuals produced being 30,765 tons of coke, 476,224 gallons of 
tar, and 494,300 gallons of ammoniacal liquor, of which 450,820 gallons 
were used for the manufacture of sulphate of ammonia. 


PROVINCIAL GAS AND WATER COMPANIES. 


Gas Companies. 


The report of the Directors of the Airedale Gas Company for the half 
year ending the 31st of December last states that the profits during that 
period amounted to £1176, which, added to those for the June half of 
£1005, makes a sum of £2181 for the year. The total income on the 
year has improved by £174 over that of 1897. The Directors recommend 
the payment of a dividend at the rate of 5 per cent. 

At the meeting of the Aldershot Gas and Water Company last Wednes- 
day, the Directors reported that there had been an increase of 6-7 per cent. 
in the consumption of gas in the six months ending Dec. 31last. This had 
been mostly from the private consumers; but there had also been better 
returns both from public lighting and from special contract supplies. 
Residuals had improved, in the aggregate, though the revenue from tar 
had fallen off considerably. The water revenue from all classes of con- 
sumers had been better. The satisfactory condition of the accounts, and 
the prospect of diminished expenditure on repairs, led the Directors to 
announce the reduction of 3d. per 1000 cubic feet in the price of gas as 
from the Ist ult., making it 2s. 6d., as notified elsewhere. Improvements 
had been effected at the gas-works ; while the additions and repairs carried 
out in recent years at the water-works had allowed of pumping to the full 
requirements of the daily demand, either by steam or gas machinery. The 
Directors reported with satisfaction that the latter was preferably used, in 
regard to both facility and economy ; the steam plant remaining principally 
as a reserve to meet contingencies. The balance available for distribution 
was £7245 ; and the Directors recommended a dividend for the half year at 
the rate of £11 13s. per cent. per annum on the “A” shares, of £8 13s. 
per cent. per annum on the “ B” shares, and of 7 per cent. per annum on 
the ‘‘ E” ordinary shares, all less income-tax. 

The report which the Directors of the Bath Gas Company will present 
to the proprietors at the half-yearly general meeting next Friday opens 
with the gratifying statement that the accounts for the half year ended 
Dec. 31, 1898, show a balance of £8576, after closing the suspense account 
by a charge of £1500 to revenue account for renewals. Notwithstanding 
the warm and bright weather of the winter months of the half year, there 
has been a very satisfactory increase in the sale of gas, which has been 
considerably helped by consumers on the prepayment system. Better 
prices have been obtained for coke and sulphate of ammonia; but the 
low figure for tar, under a new contract from the 1st of July last, shows a 
reduction on this account. The Directors having resolved to reduce the 
price of gas by 2d. per 1000 cubic feet, and also to allow discounts 
to large consumers, announced this by advertisement on the Ist of 
December last. The reduction in price commenced with the present 
year; and the usual result—an increase in consumption—is looked for. 
The receipts from the sale of gas were £28,556; residuals produced 
£5513 ; and the total revenue was £36,023. The expenditure on the 
manufacture of gas was £21,317; on distribution, £2723; on manage- 
ment, £1454; and the total outlay was £27,447—leaving the balance 
mentioned at the opening of the report. The Directors recommend the 
declaration of maximum dividends. Under the supervision of Mr. C. 
Stafford Ellery, 19,507 tons of coal and 97,367 gallons of oil were used in the 
manufacture of gas (the quantity of which is not given) in the past half 
year ; the residual products being: Coke, 11,529 tons; breeze, 1144 tons ; 
tar, 1022 tons; and ammoniacal liquor, 557,000 tons—the make of sul- 
phate being 173 tons, of which 1514 tons were sold. 

The seventeenth ordinary general meeting of the Bromsgrove Gas 
Company was held on Monday last week—Mr. J. Green presiding. In 
their report, the Directors stated that the result of the past year’s opera- 
tions proved that the business of the Company was steadily increasing. 
The accounts showed an available balance of £1958, including £310 
brought forward, with which it was proposed to pay a dividend of 73 per 
cent. on the ordinary shares, and 7-10ths of 74 per cent. on the “B” 
shares, for the year, free of income-tax, to increase the reserve account by 
£110, and carry forward the balance of £738 2s. 4d. In moving the 
adoption of the report, the Chairman said they had experienced what was 
perhaps the most progressive year in the history of the Company. The 
Directors were not unmindful of their duty to the public, and it had been 
decided to make a reduction in the price of gas from the 1st of July next. 
The Urban District Council would participate in this reduction, although 
their contract did not expire until the end of the year. The report was 
adopted, and the dividend recommended was declared. 

The Directors of the Chelmsford Gas-Company present a satisfactory 
report for the past year. The amount earned shows an increase of £290 
on 1897. The total expenditure of the Company last year was £5595, 
and there was a sum of £3232 to be carried to the profit and loss 
account. There has been a further increase in the receipts from prepay- 
ment meters. At the end of last year the reserve fund stood at £1040. 
The Directors have decided to carry £360 out of profits to the credit of 
this fund, making it £1400. In addition to this, they have been able to re- 
duce the suspense account to £300, by carrying to it £300 out of last year’s 
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profits. They are-gratified to find,that_there has, been a substantial de- 
crease in the leakage of gas, showing the improved state of their mains. 
The profif and loss account shows a balance available for distribution of 
£2869, against £2644 in the year 1897. The Directors recommend that 
the following dividends should be declared: 9 per cent. per annum on 
the original share capital, and £6 6s. per cent. per annum on the addi- 
tional capital. The payment of these dividends will leave a balance of 
£230, which will be carried forward. 

The half-yearly meeting of the Colchester Gas Company was held last 
Friday—Mr. C. Coleman presiding. The Directors presented a congratu- 
latory report of the working. The make of gas during the six months 
ending Dec. 31 last, when compared with the corresponding period of 
1897, showed an increase of 5,012,000 cubic feet, or 4:16 per cent., which 
was very satisfactory, considering the abnormally high temperature and 
prevalence of sunshine, as contrasted with former years. The increase in 
the Company’s business necessitated the raising of fresh capital; and it 
was proposed to empower the Directors to borrow £1500 on mortgage. 
The revenue account showed a balance of £2159. The report was 
adopted ; and it was decided that the usual dividend at the rate of 10 per 
cent. per annum on the old shares, and 7 per cent. on the new, should be 
paid for the past half year. Subsequently an extraordinary meeting was 
held, at which it was resolved to authorize the Directors to raise the 
additional capital required. 

According to the report to be presented to the shareholders of the East- 
bourne Gas Company at their meeting on the 27th inst., the revenue 
account shows a profit for the six months ending Dec. 31 last of £6329, 
which, added to £10,587 brought forward after payment of the dividend 
in August last, and £18 received for interest, makes a total of £16,934 
to the credit of the profit and loss account. The Directors recommend a 
dividend for the past half year at the rate of 144 per cent. per annum 
upon the £20,000 original capital of the Company, and also upon the 
£12,490 (the amount raised on the “C” shares), and at the rate of 
11} per cent. per annum upon the £65,000 paid-up capital on the “B” 
shares, which will absorb £6093, and leave a balance of £10,841 to be 
carried forward. 

The ordinary general meeting of the Goring and Streatley District Gas 
and Water Company, Limited, was held last Wednesday, when the state 
ment of accounts presented showed that the gas revenue for the past year 
was £809, and the expenditure £531; while the water revenue was £533 
and the expenditure £294—the profits being £278 and £239 respectively. 
Out of the total—£517— interest on the debenture stock, less tax, has been 
paid, amounting to £193; and the balance added to the amount brought 
forward made a sum of £618 to the credit of the Company. This was 
disposed of by writing off £500 from the preliminary expenses, and carry- 
ing forward £118. The exceptional drought of the past two seasons caused 
some anxiety to the Directors ; and in order to ensure a permanent supply 
of water to the increasing district, it became imperatively necessary to 
duplicate the steam power and pumping machinery, and to enlarge and 
extend the gas and water mains. This work has, they reported, been 
efficiently carried out. 

The Directors’ report read at the annual meeting of the Ipswich Gas 
Company yesterday shows a large increase in the receipts from the sale 
of gas, and a satisfactory rise in those from the sale of coke and sulphate 
of ammonia. There is, however, no improvement in the value of tar. 
On the other hand, nearly all the items of expenditure are higher, due to 
the Company’s large and constantly growing business. The balance on 
the profit and loss account is £15,112, of which £4939 was used in pay- 
ment of an interim dividend in September last ; and the Directors recom- 
mended the declaration of a further dividend at the full statutory rates. 
A balance of £5233 will be carried forward. 

The accounts of the Londonderry Gas Company for the year end- 
ing the 21st of December last, which will come before the shareholders at 
their meeting on the 3rd prox., show that the revenue was £17,152 ; the 
expenditure, £12,461; and the profit, £4691. Out of this sum the 
Directors recommend a dividend at the rate of 11 per cent. free of income- 
tax. This, after providing for all charges, will leave a surplus of 
£512 16s. 5d. to be placed to the credit of the current year’s accounts. 
The Directors congratulate the shareholders on the continued prosperity 
of the Company. The consumption of gas increases from year to year in 
a most satisfactory way; the output now being nearly double what it 
was twelve years ago. The growing demand for gas has encouraged the 
Directors to reduce the price from 3s. 6d. to 3s. 3d. per 1000 cubic feet as 
from the lst of Januarylast. Thisisa large reduction to make in one year ; 
but the Directors believe that the concession will further stimulate and 
develop the business, and cause gas to be used for various purposes in still 
increasing quantities. 

The annual meeting of the Longwood Gas Company was held last 
Thursday—Mr. E. Armitage presiding. In moving the adoption of the 
report and accounts, he congratulated the shareholders upon the good 
result of the past year’s working. The sale of gas was the highest on 
record; the quantity made being 56,290,100 cubic feet, and the make per 
ton of coal 10,224 cubic feet. The leakage account showed a substantial 
reduction. When Mr. Brearley took the position of Manager and Secre- 
tary, it was 16 per cent. ; whereas now it was 8°8 per cent. The greatest 
possible credit was due to him for the manner in which he had conducted 
the works and the business of the Company. The increase in the con- 
sumers was 542; the total number being now 3351. Of these no less 
than 517 used prepayment meters, which, he might say, were giving excel- 
lent results. Last year they yielded £593. The Company had 140 stoves 
out on hire, giving satisfaction. Residuals showed an upward tendency ; 
and the Directors were hopeful that, if the present price of sulphate of 
ammonia were maintained, they would be able to make a better contract 
next June. There was a healthy reduction in the amount of capital 
spent per million cubic feet of gas sold. Last year it was £937, against 
£1143 two years ago—a reduction of £206, brought about by the large 
development in the consumption. The quantity of gas sold was 50,492,800 
cubic feet—an increase upon 1897 of 6,740,800 cubic feet, and 11,198,800 
cubic feet more than in 1896. This augmented sale was equal to 15-4 per 
cent. on last year, and 28-5: per cent. on 1896. Mr. R. Thornton (the 
Vice-Chairman) seconded the motion ; and remarked that the works were 
never in a better condition than they were now. The report, which was 
adopted, showed a balance of £3352 available for distribution, after pay- 
ing interest on loans and preference shares, and an interim dividend for 
the June half year of 24 per cent. on the original shares, and 13 per cent. 





on the new ordinary shares. It was resolved to declare a dividend for the 
December half year of 3? per cent. on the former, and 2§ per cent. on the 
latter shares. This will absorb £1055, and the balance of £2294 will be 
carried forward. The dividend is an increase upon 1897 of £1 5s. on the 
original, and 17s. 6d. per cent. on the new ordinary shares. 

At the annual general meeting of the Newmarket Gas Company on 
Monday, the 13th inst., the Chairman (Mr. R. Stephenson), in moving the 
adoption of the report, noticed in the “ Journan” last week, referred to 
the expenditure of £1409 on capital account, and said that part of this 
sum was for the erection of a sulphate-house. By the manufacture of 
sulphate of ammonia, they expected to make a profit of £100 per annum. 
Their receipts during the year had diminished by £15, as compared with 
the preceding year; but they had reduced the price of gas, and had, upon 
the consumption recorded, lost £366 10s. on this account. Referring to 
the sliding-scale in their Act, he said that under it the shareholders had 
benefited to the extent of £150, while the consumers had gained £366 10s. 
He expressed his confidence that, though the Company might lose some 
consumers through the establishment of the electric light works, most of 
those consumers would come back to them when they found how much 
dearer electric light was than gas. The Company could manufacture gas 
at 1-14th the cost of producing electric light. They had 280 customers 
who used slot meters, and had received £591 from them during the year. 
The report and accounts were adopted ; and a dividend of 6} per cent. was 
declared. 

The half-yearly general meeting of the Newport (Mon.) Gas Company 
was held on Monday, the 13th inst.—Mr. E. J. Phillips presiding. In 
moving the adoption of the report for the six months ending Dec. 31, 
1898, the Chairman stated that, unfortunately for the Company, the 
South Wales coal strike and the large cost of coal had added £2000 or 
more to the expenses. The strike had also materially reduced the con- 
sumption of gas; the tradesmen not lighting up their shops to the extent 
they would have done had trade been good. Another thing which had 
militated against them was that the winter had been comparatively warm, 
and people had not used gas-stoves so much as they would otherwise have 
done. There was one thing satisfying to the proprietors to know, and that 
was that, although they had made 3} million cubic feet of gas less dur- 
ing the half year than in the corresponding period of 1897, and had not 
earned sufficient to pay their dividend, yet they had a reserve fund— 
money they had put by—of £13,000; and a resolution would be sub- 
mitted to transfer a sum from the reserve to the profit and loss account. 
By this means, they would be able to pay the usual dividend, and leave 
a large balance in hand. Since the 1st of January this year, they had 
sold about 2 million cubic feet more gas than in the corresponding period 
of last year; so that they might really look upon the loss in the past six 
months as being due to exceptional circumstances. The incandescent 
gaslight was largely used; and by it a material saving was effected as 
compared with the cost of electricity. They had entered into an arrange- 
ment by which they could supply houses rented at not exceeding 10s. per 
week with gas-fittings and meters, either for pence, sixpences, or shillings ; 
and they had applications for about 1000 new consumers. If the con- 
sumption went on at the present rate, he had not the least doubt that in 
the course of the current year the sale would be increased by 24 million 
cubic feet. The report was adopted. It was resolved to transfer £3000 
to the profit and loss account; and the usual dividends were declared. 

The report presented at the half-yearly meeting of the Scarborough Gas 
Company last Saturday showed that the net revenue, including £357 
brought forward, and after deducting all interest charges for the six 
months ending Dec. 31, 1898, was £7936. After providing for dividends on 
the preference stock, the Directors recommended the payment of maximum 
dividends on all other stocks of the Company, less income-tax. This 
would absorb £5826, and leave a balance of £2110 to be carried forward. 
A large increase in the demand for gas, and an improved condition of the 
residuals market, were satisfactory features of the past half-year’s working. 
The extension of the manufacturing plant, which isin progress under the 
supervision of Mr. J. Holliday, the Engineer and Secretary, is expected to 
be completed during the current six months. The quantity of coal car- 
bonized was 13,306 tons; of cannel, 104 tons. The residuals produced 
were: Coke, 8046 tons; tar, 791 tons ; ammoniacal liquor, 1199 tons. The 
quantity of gas sold to ordinary consumers was 132,041,600 cubic feet ; for 
public lighting, 11,561,100 cubic feet—producing a revenue of £19,261. 
The report was adopted; and dividends at the rate of 5 per cent. per 
annum on the various stocks were declared. 

The 104th half-yearly general meeting of the Wakefield Gas Company 
was held on Monday last week—Mr. W. A. Statter, J.P., in the chair. 
The Directors’ report, noticed in the ‘ JournaL” last week, having been 
presented, the Chairman moved its adoption. Alderman Roberts (the 
Mayor) seconded the motion; and it was carried. The Chairman pro- 
posed the payment of the usual dividends of 114, 9, and 84 per cent. 
on the different classes of shares; and this was agreed to. 

The annual meeting of the Walker and Wallsend Union Gas Company 
was held on Monday last week. The report presented showed revenue 
amounting to £20,933, and expenditure £15,630—leaving a balance of 
£5303. The report was adopted; and a dividend of £4 12s. 6d. for the 
half year (making, with the interim dividend, £9 5s. for the year) was 
declared. 

At the half-yearly general meeting of the Waltham Abbey and Ches- 
hunt Gas Company next Friday, the Directors will report a satisfactory 
increase, to the extent of 5°75 per cent., in the quantity of gas sold in the 
six months ending Dec. 31, as well as an augmentation in the receipts 
from residuals. In consequence of the erection of new purifiers, boilers, 
and washing plant, necessitated by the increasing business of the Com- 
pany, the amount charged to repairs is higher than usual; but the 
works and distributing plant have been maintained, under the super- 
vision of Mr. W. Bince Randall, the Engineer and Secretary, in a con- 
dition of thorough efficiency. There is a surplus of £2156 of undivided 
profits ; and the Directors recommend a dividend on the original shares 
at the rate of 7 per cent. per annum, and on the“ B” and “C” shares at 
the rate of 5 per cent. per annum. 

At the ordinary general meeting of the Wellingborough Gas Company 
next Monday, the Directors will have the pleasure of reporting a consider- 
able increase in the Company’s business for the six months ending Dee. 31, 
1898; the sale of gas having been upwards of 8} per cent. greater than in 
the corresponding period of 1897. The revenue from this source was 
£6135; and from the sale of residuals, £1242. The total income was 
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£7405. The expenditure being £5196, there is a balance of £2209, as 
compared with £2153 this time last year. The Directors recommend a 
dividend of 6 per cent. on the ‘A ” and “‘B” shares, and 44 per cent. on 
the “ C” shares, free of income-tax, for the half year. With regard to 
the works, which are under the supervision of Mr. J. T. Lewis, the im- 
proved settings of retorts in the new house, with charging and drawing 
machinery, are in use; and the completion of other apparatus in connec- 
tion therewith is being proceeded with. The Directors state that con- 
siderable further alterations and extensions will be needed in the immediate 
future to keep the works fully equal to the increased demand for gas. In 
the past half year, the bulk of coal carbonized was 4202 tons. The 
quantity of gas made was 45,561,500 cubic feet, or 10,842 cubic feet per 
ton; of gas accounted for, 44,055,600 cubic feet, or 10,484 cubic feet per 
ton; of gas sold, 43,682,500 cubic feet, or 10,395 cubic feet per ton—the 
unaccounted-for gas being 3°35 per cent. The coke for sale was equal to 
9 ewt. 3 qrs. 5 lbs. per ton of coal; the make of tar was 46,435 gallons, 
and of ammoniacal liquor 77,510 gallons. 

The 55th half-yearly meeting of the Westhoughton Consumers’ Gas 
Company was held on the 9th inst., under the presidency of Mr. W. C. 
Buckley. The report and accounts for the half year ending Dec. 31, 
1898, were submitted and adopted. There had been expended on capital 
account the sum of £927 17s. 11d., principally on the new retort-house, 
&ec. The total receipts on revenue account were £2108; the expenditure 
aggregating £1421—leaving a balance of £687. There was a disposable 
amount of £662, out of which the Directors recommended the declara- 
tion of a dividend after the rate of 54 per cent. per annum, free of 
income-tax. This was agreed to. The dividend is $ per cent. more 
than for the six months ending June, 1898. During the proceedings, the 
Chairman referred in congratulatory terms to the completion of the 
recent extensions in so satisfactory a manner, under the supervision of 
the Manager and Secretary (Mr. J. Pickup), to which reference was made 
in the “ JournaL” a fortnight ago; also to the good prospects of the 
Company. 

Water Companies. 

The shareholders of the Brompton, Chatham, &c., Water Company 
held their half-yearly meeting on the 9th inst.—Mr. J. Baird presiding. 
The Secretary (Mr. G. G. Catt) read the report for the half year ending 
Dec. 31, 1898, which showed that the gross water-rental amounted to 
£11,006, or some £754 in excess of the preceding six months. A sum of 
£1258 had been written off for discounts, allowances, &c., to consumers ; 
and after making provision for payment of the full statutory dividends, 
the balance had been found sufficient to warrant the transfer of £650 to 
the reserve fund. In consequence of the development of building estates, 
some 1893 yards of mains were laid during the half year, with 281 addi- 
tional services attached, from which there will be an increased rental of 
about £232 per annum. The maximum dividends, at the rate of 10 per 
cent. per annum on the ‘‘A” shares, and (from their respective dates of 
issue) 7 per cent. per annum on the new “ B” shares, free of income-tax, 
were recommended. The report was adopted. 

Mr. W. C. Pendarves, J.P., presided at the 63rd half-yearly meeting 
of the Camborne Water Company on the 10th inst.; and in moving the 
adoption of the report, he said the dividend was smaller than last time— 
9 per cent. on the ‘‘A” shares, and £6 6s. on the “‘B” shares. The 
past half year had been a somewhat expensive one, otherwise they would 
have been able to declare a dividend similar to that which they had paid 
on previous occasions—viz., 10 per cent., the full amount allowed by the 
Act. Owing to the very dry summer, it had been necessary to incur a 
considerable amount of extra expense; and the Directors thought it 
right to make a contribution towards the unusual cost the Local Au- 
thority were put to on account of the outbreak of typhoid fever. The 
total receipts for the half year were £1240—£49 more than in any previous 
six months, and £76 more than for the corresponding period of 1897. 
The arrears were £18 less. Mr. H. R. Vivian seconded the motion; and 
it was carried. 

The shareholders of the Colne Valley Water Company, at their meeting 
last Tuesday, were congratulated by the Chairman, Mr. J. R. Holland, on 
the striking progress of their business during the past six months. In 
that period, he said, the water-rates amounted to £10,303, as compared 
with £9388 in the corresponding six months of 1897; being an advance 
of £915. The increase in the June half was £761; so that the entire 
year showed an advance of £1676. The increase in 1897 over 1896 
was £1233, which was the largest gain they had had in a year during the 
history of the Company. The number of new supplies in the half year 
ending June was 205; and in the six months ending Dec. 31, 346— 
giving a total of 551, and an estimated rental of £1233 per annum. As 
an indication of the excellent prospects of the Company, he referred to 
the vigorous manner in which building was being carried on in the dis- 
trict, as evidenced by the growth of the receipts for building supplies, 
which in the past five years showed a substantial annual increase. In 
1893, they amounted to £287, and in 1898 to £810. Commenting upon the 
expenditure, he pointed out that on repairs to the pipe system £100 more 
had had to be spent, owing to the heat of the soil during the summer and 
autumn months causing an exceptional amount of breakage in the smaller 
mains. The total expenditure was only 39 per cent. of the gross income, 
which contrasted very favourably with other water companies. Regarding 
the consumption of water, it amounted to 266 million gallons in the half 
year, as against 260 millions in the December half of 1897. The quantity 
consumed during the whole year was 486 million gallons, as compared 
with 488 millions in 1897, which was a decrease, notwithstanding the 
larger number of houses now supplied. He attributed this to the system 
of waste prevention which they had adopted, and which had amply repaid 
them. The consumption for domestic purposes was about 23°50 gallons 
per head per day. It would, he also remarked, have been possible to 
have paid a slightly increased dividend on this occasion; but it seemed 
desirable to the Directors to clear off more of the old engine suspense 
account. They had therefore written off a further £750, and added an 
additional £100 to the reserve account. Speaking of the works, he 
mentioned that good progress was being made with a new service reser- 
voir, which was commenced in August last. He concluded by moving 
the adoption of the report and accounts. Mr. ©. E. Keyser seconded ; 
mentioning that this was the jubilee meeting of the Company. Mr. 
Hepburn, referring to the drought of last year, congratulated the Direc- 
tors upon the fact that the wells in their immediate neighbourhood had 
done so much better than those on the Lea Valley side of Hertfordshire. 





The motion was carried. A dividend at the rate of 5 per cent. per 
annum was then declared ; and the retiring Directors and Auditors were 
re-elected. es 

At the general meeting of the Cranbrook District Water Company on 
the 7th inst., the Chairman (Mr. 8. R. Dennis) stated that since the 
opening of the works in August the Company had practically laid 44 miles 
of 9-inch mains. These tookin the village of Goudhurst, with a popula- 
tion of about 2000 persons ; and they had also proceeded with the exten- 
sion to Tenterden—a place rather more populous, containing about 3500 
persons. On the way to Tenterden they took in Benenden and 
Rolvenden ; so that since the works were opened they had practically laid 
on water in excess of that supplied. These extensions were therefore 
very satisfactory, and likely to be extremely profitable to the Company. 
The report and balance-sheet were adopted. 

An ordinary general meeting of the Felixstowe and Walton Water Com- 
pany was held last Tuesday—Mr. W. Jolley presiding. The report of the 
Directors stated that the balance standing to the credit of the dividend 
and interest account amounted to £1411; and it was recommended that a 
dividend of £4 12s. 6d. per cent. be paid for the past year on the original 
share capital, and £4 6s. 4d. per cent. on the additional share capital. 
The Felixstowe and Walton Urban District Council last session obtained 
an Act of Parliament granting them powers to purchase the undertaking 
of the Company ; and in May last the Council gave notice to treat. The 
Company consulted Mr. James Mansergh, with a view to ascertain the 
value of their undertaking and the amount they would be entitled to re- 
ceive; but up to the present nothing definite had been decided by the 
Council. The report was adopted ; and the dividends recommended were 
declared. ? 

General Sir G. W. A. Higginson presided at the recent annual meeting 
of the Marlow Water Company, when the report and accounts were pre- 
sented. The former stated that, despite the increase in the expenditure 
caused by the very dry summer, an additional profit of £67 had been 
made over that for 1897; the receipts from water-rentals having gone 
up from £1285 to £1447. The amount to the credit of the profit and loss 
account was £1177 ; and the payment of a dividend at the rate of 54 per 
cent. on the original shares, and £3 17s. per cent. on the additional 
shares was recommended, leaving £622 to be carried forward. The repoit 
was adopted after some discussion. 

At the annual meeting of the Newcastle and Gateshead Water Company 
next Tuesday, the Directors will report a satisfactory increase in the water 
revenue, counterbalanced, however, by a considerably greater expenditure, 
especially for pumping. The gross receipts for the year ending the 1st of 
February were £139,491. After deducting working expenses, interest on 
debenture stock and loans, and the interim dividend paid in August last, 
there remains a balance of £47,742, which the Directors recommend to be 
appropriated as follows : To the payment of dividend on the preference 
stock, £16,331 ; dividend after the rate of 9 per cent. per annum for the 
past half year on the ordinary stock, making 8} per cent. for the year, 
£17,477 ; dividend after the rate of £6 6s. per cent. per annum for the 
half year on the ordinary stock under the Act of 1876, making £5 15s. 6d. 
per cent. for the year, £10,080—leaving £3854 to be carried forward. 
Notwithstanding the long and continuous drought of last summer, a full 
and unrestricted supply of water was maintained throughout the Com- 
pany’s district. The reservoirs are now, and have been for some time, 
overflowing ; and the Company are therefore in a favourable position to 
face the coming season. 

The half-year’s working of the Stockport Water Company produced a 
profit of £8545, after paying interest on the debentures, amounting to 
£1125. With the sum brought forward, there was a balance in hand of 
£10,026, out of which the shareholders yesterday week decided to pay a 
dividend at the rate of 7 per cent. per annum. 

At the annual meeting of the Sunderland and South Shields Water 
Company next Thursday, the Directors will have pleasure in reporting a 
substantial increase in the revenue from water-rents, which amounted to 
£82,919 for the past year. After deducting the considerable increase in 
the cost of coal and other materials and labour, there is a balance of 
£38,638; and a balance on the profit and loss account of £47,449, 
enabling them to meet the additional interest on money borrowed and 
dividends on the new stock sold. They will recommend that a dividend 
be declared for the six months ending Dec. 31, 1898, at the rate of 44 per 
cent. on the ordinary and preference stocks, of £3 3s. per cent. on the 
additional capital stock (7 per cent.), and of £2 5s. per cent. on the new 
(5 per cent. maximum) stock of the Company; making, with the interim 
dividend paid in September last, 9 per cent. on the ordinary and preference 
stocks, £6 6s. per cent. on the additional stock, and £4 10s. per cent. on 
the new stock for the year, free of income-tax. 
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Horsforth Water Company’s New Works Scheme.—The Horsforth 
Water Company have deposited, for the information of Parliament, an 
estimate of the cost of the proposed works which are sought to be con- 
structed under the Bill which they are promoting in the present session. 
It amounts to £27,000; and to meet the expenditure it is proposed to create 
£30,000 of additional share capital. 

Bude and Stratton Water Supply.—A definite step has at length 
been taken towards providing a supply of water for Bude and Stratton. 
A meeting of the Bude Harbour and Canal Company was held yesterday 
week at Exeter, when the provisional agreement for the sale of the 
undertaking to the Stratton Rural District Council was confirmed. The 
Company are to receive £8000 for their undertaking other than money in 
hand and debts due, subject to the Council obtaining an Act of Parlia- 
ment authorizing the transfer. Pending this, the Council may construct 
works for utilizing water from the reservoir, and pay the Company at the 
rate of 3d. per 1000 gallons for the first 10 million gallons per annum, 
2d. per 1000 gallons for the second 10 million gallons, and 1d. per 1000 
gallons for any additional quantity. The price will yield the share- 
holders in the canal from £4 to £4 10s. per share; and the Directors, in 
strongly recommending the adoption of the agreement, expressed their 
opinion that the terms were more favourable than they were likely to 
obtain under any other circumstances. The Bude Canal was constructed 
in 1819 for the purpose of affording water communication in West Devon 
and North Cornwall. The water is obtained from the River Tamar, and 
is stored in a reservoir some 70 acres in extent situated 800 feet above 
the level of the lower end of the canal, 
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THE LONDON COUNTY COUNCIL AND GAS AND WATER 
SUPPLY. 


At the Meeting of the London County Council last Tuesday, Mr. 
Westacott moved— That application be made to the Board of Trade to 
hold an inquiry into the present management and working of The Gas- 
light and Coke Company, with a view to ascertaining whether there is 
any reason why the gas supplied to consumers north of the Thames 
should be charged at a higher rate than that supplied to consumers on 
the south side, and whether measures can be taken to secure a uniform 
rate of charge for all gas supplied in London.” - He said he saw no reason 
why in North London they should have to pay 3s. per 1000 cubic feet for 
gas, when in South London the supplying Company made a profit by 
selling it at 2s. 2d. An important fact was that The Gaslight and Coke 
Company only charged their South London customers 2s.2d. The motion 
was agreed to. The Water Committee recommended that the Chemist 
be authorized to incur an expenditure not exceeding £29 a week, for 
a period of three months from the Ist inst., in making six complete 
examinations weekly of the water supplied by each of the Metropolitan 
Water Companies. The recommendation was agreed to, but not without 
protests from Mr. Campbell and Colonel Ford, on the ground that the 
proposal meant a sheer waste of public money, in view of the thorough 
examination to which the water is now submitted. At the same meeting, 
Mr. Parker moved that it be referred to the Rivers Committee to consider 
as to instructing the Engineer and an expert to report upon the desira- 
bility of constructing water-wheels or the fixing of floating turbines at 
the various bridges, or the making of reservoirs, and generally upon the 
best method of utilizing the tides on the River Thames for the purpose 
of motive power adaptable to the generation of electricity. In proposing 
the resolution, the speaker expressed the opinion that the adoption of the 
suggestion might result in some good. The motion was seconded by Mr. 
Thornton ; but the Council were not impressed with either the practica- 
bility or the advisability of the proposal, for they declined to adopt it. 
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THE SOUTHPORT CORPORATION GAS UNDERTAKING. 


Mr. Corbet Woodall’s Report. 
At the Meeting of the Southport Town Council last Tuesday, there was 
a discussion—somewhat acrimonious in tone—on the report of Mr. 
Corbet Woodall upon the gas undertaking (see ante, p. 134). 
Alderman Grirritus, in moving the adoption of the Gas Committee’s 
minutes, said it was quite unnecessary for him to go into Mr. Woodall’s 


report. Every member of the Council had probably read it; and really 
there was nothing which required immediate attention. In regard to the 
accounts, they had decided to make some improvement in them; and as 
to the re-arrangement of the retorts, this was a question which might 
stand over for some years yet. They did not need to expend large sums 
of money on capital account for a considerable time. 

Mr. Dimonp seconded. 

Alderman Fisuer said he need not remind the Council that the manage- 
ment and the Committee had been censured by a large section of the 
Council very many times. The Committee, it was insinuated, knew 
nothing about the gas-works ; and other Corporations and gas-works were 
held up as models for them to follow, both as regarded the quality and 
cost of gas production. This led to the engagement of an expert. Like 
a certain prophet, he was expected to curse; and he had blessed. [Mrm- 
BERS: Not altogether.) With the exception of the portion of the report 
relating to the setting of the retorts, about which there might be a 
difference of opinion, Mr. Woodall did not say a word against the works. 
His only adverse opinion was that they charged more to revenue than they 
should have done, and that more should have gone to capital. He him- 
self did not think they need be ashamed of that position, as it was not 
always wise to increase the capital account if they could help it. He ex- 
pected the ratepayers, after this evidence, would be prepared to give to the 
Committee credit for having done what they could in the management of 
the undertaking for the benefit of the town. He for one was quite satisfied 
with the report. 

Mr. Houianp was surprised that, knowing what Alderman Fisher did 
of the past history of the estate, he should get up and try to defend it in 
the manner he had done. He did not want to “reap up old scores ;”’ but 
if he did, he could say some very strange things, which would not be 
creditable to the gas undertaking or anyone connected with it—if they 
knew what was going on at the time. 

Protests were made against imputations being cast on the management 
in this way without the facts being given. 

Mr. Houianp (proceeding) admitted that improvements had been made 
in the working during the last four or five months; but in reference to a 
saving of 3d. per 1000 cubic feet which Mr. Woodall referred to, he said 
this was to be obtained by setting to work the carburetted water-gas 
plant. He for one would emphatically oppose this, as there were other 
experts who said that water gas was unfit for use. 

It was pointed out by Alderman Rimmer that Mr. Holland had not 
attempted to justify his accusation against the management; and on 
the advice of the Mayor, Mr. Holland withdrew his statement, but 
apparently in a very reluctant manner. 

Dr. WEavER said that as the mover of the resolution by which Mr. 
Woodall was appointed, he supposed he ought to feel frightened and 
sorry for the action he took; but, on the contrary, he was very glad. As 
far as the report itself went, he could not say he thought very much of 
it. It threw out hints as to what they might do in the future, which might 
be valuable ; but it was surprising to him that on the very points on which 
they had improved the gas estate, Mr. Woodall did not say a word. 

Mr. Hesrorp said there were certain omissions in the report which 
struck him. The first was the absence of any statement with regard to 
the oil plant. He wished to emphatically state that the Committee 
would have been wise to have se2n Mr. Woodall, and given him definite 
instructions on certain points which he had not touched. He had sup- 
posed that the Committee would have taken some pains to study the re- 
port, and endorse it where possible; but in his perusal of the minutes 
he had failed to find any decision on the matter. The question he put 
before the Committee was: Do you, given the capital to do it, produce 














gas as cheap as other people? In this instance he said they did not, and 
had not done. He found from the Board of Trade returns that, in the 
average output of 212 local authorities, including their own, Southport 
was beaten by 600 cubic feet. Thirteen different tests had been made 
with their own material; and the average production of gas was 10,600 
cubic feet. His firm opinion was that they were now showing an im- 
provement, and that it was owing to the increased cost per ton of 
material used. 

Alderman Grirritus protested against the line of argument which had 
been used. It was neither fair nor just. He wanted them to accept the 
report as a true one. They had in their possession works which were 
well in advance of present requirements with the exception of the matter 
of storage. The works were well designed, well kept, and were a credit to 
the town. There was one recommendation which was in the far future 
—viz., the building of inclined retorts. There were only two ways in 
which they could affect the cost of production. One was in the cost of 
material, and the other in the cost of labour. If they adopted mechanical 
appliances, they could save 40 per cent. in the cost; but it would be in 
labour only. But what was accomplished where they had the newest 
appliances ? Taking seven towns using inclined retorts, not one of them 
showed so good a return as their own; and this was due to the work of 
their much-maligned Manager. He hoped that unkind criticism wou!d 
not be used in the future. 

The minutes were then adopted. 
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GOOD MANAGEMENT AT THE WIDNES GAS-WORKS. 





Increase in Mr. Isaac Carr’s Salary. 

The Widnes Town Council were occupied for some time last Tuesday 
in considering the minutes of the Gas and Water Committee, which 
contained a resolution to raise the salary of Mr. Isaac Carr, the Gas and 
Water Engineer, by £150 per annum. The Chairman of the Committee 
(Alderman Timmis), in moving the confirmation of the minutes, remarked 
that when, in June last, a recommendation was submitted to increase the 
salary of the Engineer by £100 per annum, he laid before the Council a 
number of figures constituting the basis of the suggestion. These figures 
went down to theend of the year 1897-8. Since then another twelve months 
had almost elapsed; and as it had been a period of progress, the Com- 
mittee felt justified in recommending an additional £50. The Gas De- 
partment, owing to the stoppage of works, received a severe check at the 
commencement of the current year. But the low price at which gas was 
being sold had led to further increased consumption, as was anticipated ; 
and this, together with the continued extension of the prepayment meter 
system, had more than made up for the falling off in the consumption, and 
at the present time they had an increase, as compared with last year, which 
for a number of weeks past had averaged 10 percent. Ifthe Corporation 
were to sell gas at the prices charged by their neighbours—2s. 8d. 
and 3s. per 1000 cubic feet—the gas consumers of Widnes would be 
paying £15,000 per annum more for gas than they were now doing; or, 
in other words, the saving to the gas consumers was equal to a rate of 
2s. 4d. in the pound. These benefits were received by the ratepayers 
generally, because practically the whole of the ratepayers were gas con- 
sumers; the number of consumers approximating more to a town of 
100,000 than to one the size of Widnes. Then again, it was common 
practice almost throughout the country, with the exception of very large 
towns, for Consulting Engineers to be called in when extensions became 
necessary. Mr. Carr, however, had not only designed the buildings and 
plant of the extensions, but had carried out the greater part of the work 
with the Corporation’s own men, and this at an exceedingly low cost. 
The aggregate capital on the present make of 202 million cubic feet per 
annum stood at only 7s. per 1000 cubic feet; and when the works were 
making up to their full capacity, this figure would be about 4s.—thus 
proving the low cost at which the extensions had been carried out. 
These figures compared most favourably with those of other corpora- 
tion gas-works, where in one case the capital charges amounted to 
as much as 17s. 3d. per 1000 cubic feet, and sometimes more. Last 
year, when he dealt with their work up to March, 1898, he pointed 
out that they had paid more for coal and had had various difficulties 
to deal with, but he did not anticipate any this year. When the year 
1898-9 began to draw to a close, knowing what happened during the year, 
he must say he was very much astonished and pleased at the results, 
which were almost marvellous; and with these before him at the Com- 
mittee meeting, he proposed that a further increase should be given to 
Mr. Carr. Although there had been an increase in the cost of coals of 
£250, together with an increase of £150 in the maintenance of the 
mains, £176 for public lighting, £153 in standing charges, &c., and 
a falling off in revenue of £1350, due to the last reduction in price, 
making a total of about £2200, the cost of manufacture and maintenance 
had been reduced by 2-7d., or to 5d. per 1000 cubic feet. This included 
an increase of about £1000 from the larger quantity and better prices 
obtained for coke and sulphate of ammonia; and it was estimated that 
the profit for the present year would amount to about £2440, or £4100 if 
credit were taken for the cost of publiclighting. Of course, as he said, this 
was due tomanagement; and the management had a right to be rewarded. 
The estimated profit would allow them to make a further reduction of 2d. 
per 1000 cubic feet in the price of gas; thus bringing the figures down to 
1s. 2d. and 1s. 4d., which would absorb £1600. But he thought this was 
hardly a question of present politics ; and he proposed to pass itover. If 
it were done, it would mean that the cost to the consumer would be 1s. 
per 1000 cubic feet—a figure which had never been approached in gas 
making. Many gas engineers had dreamt of it, but few had ever thought 
of getting it, although they in Widnes had accomplished it. Comparing 
with Widnes towns similarly situated in regard to coal, and supplying gas 
of similar illuminating power, their average cost of manufacture and main- 
tenance was 544. per 1000 cubic feet more than at Widnes, which amounted 
to £4550 on the present make, compared with the working for the year 
ending March, 1898. If the comparison with other works were made 
with the estimate of the present year’s working, the difference would be 
7-95d. per 1000 cubic feet, amounting to £6890; but as 083d. per 1000 
cubic feet of this year’s increase was due to the increased value of the 
residual products, it was only fair to assume that other works would have 
had the same advantage, and their cost of production have been reduced 
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accordingly. Therefore the figure for comparison should include only the 
amount of economies effected in working at Widnes, which this year was 
1:87d. per 1000 cubic feet over that of last year; making a total for this 
year’s working of £1620. Their Engineer was a man who was always 
trying to go forward—a man of energy who desired to improve and take 
care of their interests ; and the work he had done justified the arguments 
he (Alderman Timmis) had advanced in support of the Committee’s 
recommendation. Mr. Davies seconded the motion, which, after some 
discussion, was carried by 14 votes to 9. 


<> 
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THE BRISTOL CORPORATION AND THE GAS COMPANY’S BILL 





A Committee of the Bristol Corporation have presented a report on the 
Bill promoted by the Bristol Gas Company to obtain authority to erect 
works, to raise additional capital, and for other purposes (ante, p. 125). 


With regard to capital, the proposal is to increase the stock from 
£1,022,500 to £1,322,500, and the loans from £255,625 to £355,625. 
The Committee express the opinion that it is very questionable indeed 
whether so large an increase of the capital powers of the Company is 
necessary at the present time; and they consider that, in any case, no 
money to be obtained by borrowing should be raised by mortgage, but by 
the issue of debenture stock, subject to the auction clauses. The pro- 
posed powers to lay pipes and culverts in streets for the purpose of dis- 
posing of residuals, or for any purpose connected with the Company’s 
undertaking, appear to the Committee to be most objectionable; but if 
granted they should in every case, it is urged, be subject to the consent of 
the Council, and to such limitations and conditions as they may impose. 
The clause empowering the Company to supply motors and dynamos 
should, in the opinion of the Committee, be strenuously resisted, as it 
would enable the Company, while preserving their own monopoly for the 
supply of gas, to compete with the Corporation in the supply of elec- 
tricity ; and not only so, but the proposal to repeal the provisions of the 
Act of 1858, requiring them to supply gas to the public lamps at a figure 
equal to the lowest price charged to a private consumer, would enable 
them to sell gas for the purpose of generating electricity at a low price, to 
the detriment of the consumers of gas for lighting purposes. The clauses 
as to notice to the Company by consumers quitting their premises, and 
for the alteration of pipes and fittings, should, in the opinion of the Com- 
mittee, be amended so as to render a consumer only liable for the supply 
of gas before notice is given to the Company; and the alteration of any 
pipes and fittings constructed or fixed in accordance with the practice 
formerly adopted with the concurrence of the Company should be made 
at their expense. Further, the clause providing that when a meter is 
found to be erroneous the error is to be deemed to have arisen during the 
preceding quarter, should be amended by the substitution of the word 
‘‘current”’ for “ preceding.” ‘The Committee consider that the Bill 
should, in addition to other matters, provide that the obligation which 
the Company are under with reference to the area included in the city 
prior to its recent extensions should be extended to the whole of the 
existing city. They recommend that a petition should be presented 
against the Bill. 
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THE OPPOSITION TO THE YEADON AND GUISELEY GAS BILL. 





A conference of representatives of the District Councils of Yeadon, 
Rawdon, and Guiseley and the Menston Parish Council was held last 
Monday week, for the purpose of considering a letter which had been re- 
ceived from Messrs. Watson, Son, and Smith, Solicitors to the Yeadon 
and Guiseley Gas Company, suggesting that an interview take place 
between them and the Clerks to the various Councils for the purpose of 
ascertaining what were the points in the Company’s Bill objected to, and 
whether these could not be met in a manner satisfactory to both parties, 
without the expense of opposition. Mr. J. W. Pratt (Rawdon) proposed 
that opposition to the Bill be withdrawn, so far as regards the gas clauses, 
if the Company would substitute the net price of 2s. 83d. per 1000 cubic 
feet now charged for the standard price of 3s. 6d. ; such compromise to be 
subject to the approval of the ratepayers. The proposition was carried 
on the casting vote of the Chairman. It was further decided to ask the 
Company to withdraw the electric lighting clauses from their Bill. Ata 
special meeting of the Yeadon Council on Wednesday, the Company’s 
Solicitors’ reply was read. They found it impossible to meet the con- 
sumers by fixing the standard price at lower than 3s. 6d., but thought the 
proper way was to provide that any benefits which might accrue to the 
Company under the Act should not be received by them if a higher net 
price than was agreed upon should be charged. A draft clause setting 
forth this proposal in legal phraseology was enclosed. The reply was 
considered by the Council to be unsatisfactory; but no decision was 
arrived at pending the ratepayers’ meeting to be held in the evening. 
Subsequently a meeting of owners and ratepayers took place in the Town 
Hall—Mr. Thompson Marshall (the Chairman of the District Council) 
presiding. The Chairman explained that the Company declined to fix 
the standard price at 2s. 84d. per 1000 cubic feet, or to withdraw from 
their Bill the electric lighting clauses. He proposed a resolution authoriz- 
ing the Council to oppose the Bill, and to charge the cost on the district 
rates. Dr. Usher raised an objection to the wording of the statutory 
notice convening the meeting, contending that it was not in proper form. 
The Chairman ruled that the notice was in order, and said the Council 
would take the consequences. A lively discussion ensued; and eventu- 
ally the resolution was carried with but one dissentient. Dr. Usher, amid 
great disorder, demanded a poll on the question. At meetings of rate- 
payers held in Rawdon and Guiseley, opposition to the Bill has been 
sanctioned. 
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Sales of Shares.—Last Thursday, Mr. 8. Johnson sold £150 of consoli- 
dated ‘* A” stock of the Elsecar, Wentworth, and Hoyland Gas Company 
for £260, £135 for £247, and £50 for £90. Some £10 shares (£9 paid) 
fetched from £16 to £16 8s. each. On Friday, Messrs. Darby and Co. 
disposed of five original £25 shares in the Chelmsford Gas Company at £49 
each. Three £25 shares (additional capital), fully paid, in the same 
Company realized £35 10s. apiece. 





ELECTRIC LIGHTING NOTES. 


The Bury St. Edmunds Town Council have accepted tenders amount- 
ing to £15,250 for the construction of their electric lighting works. 

The Electric Lighting Committee of the Hampstead Vestry report an 
increase of 41 per cent. in their consumers’ accounts for the three months 
ending Dec. 31 last—£8312, as against £5892 for the corresponding 
quarter of 1897. 

The Margam District Council resolved, at their meeting last week, 
to light part of the district with electricity at a cost of £6500. This will 
provide 1000 lamps ; and it is anticipated that the capital will be repaid, 
with interest, in 25 years. 

The Electric Lighting Committee of the Swansea Corporation yesterday 
week adopted a recommendation of a Sub-Committee that an amended 
application be made to the Local Government Board for sanction to raise 
a loan of £54,648 for electric lighting purposes. 

The electric lighting undertaking at Walsall is not at present a financial 
success, The Electric Lighting Committee reported to the Town Council 
yesterday week that the loss on their operations last year amounted to 
£279 3s. 11d., and that the number of consumers now supplied is 139. 

On Monday and Thursday last week, explosions occurred in an elec- 
tric lighting culvert in Ann Street, Belfast, and violently dislodged the 
heavy flagstones of the pavement, and also the covers of the culvert 
boxes. The disturbance caused by the explosion on Thursday spread 
over the footpath for some 30 or 40 feet distance. It is supposed that 
escaping gas had found an entrance into the culvert. 

A gradual progress continues to mark the business of the Newcastle 
Electric Lighting Company. The installations connected to the Com- 
pany’s system during the past year were equal to 3678 10-candle power 
lamps; bringing the total up to about 36,278 lamps. The electrical energy 
supplied amounted to 778,828 units, as against 642,969 units in 1897. 
An interim dividend of 34 per cent. was paid; and a further 5 per cent. 
was declared at the meeting of the shareholders last Tuesday. = 

Once again the question of lighting St. Paul’s Cathedral by electricity 
is being discussed ; and it is announced that the Authorities have now 
obtained the money required for the installation—about £5000. It 
appears that there is a divisicn of opinion as to the suitability. of the 
building for electric light, and especially as to the disposal of the lights. 
The incandescent gas system has been on trial in the Cathedral, with 
very good effect; and one may ask: Why not continue and extend it? 

Kingswood, near Bristol, is in the unfortunate position of being with- 
out any street lighting at night, in consequence of the electric light having 
been suddenly cut off. The explanation appears to be that the District 
Council agreed some time since to purchase the electric light works for 
£1250; and this they now refuse todo. Asaresult, the mortgagees of the 
Syndicate who have been running the installation have entered into posses- 
sion of the property, and stopped the supply of current. A writ has also 
been issued against the Council for damages for breach of contract. 

Mr. G. W. Willcocks held an inquiry last Wednesday at Wolverhampton, 
into an application by the Town Council to the Local Government Board 
for sanction to borrow £29,740 for the purposes of electric lighting. After 
explaining in detail the present system, the Town Clerk informed the 
Inspector that the maximum demand during the present winter was on 
Dec. 21, and amounted to 420 kilowatts, representing practically 90 per cent. 
of the total available capacity. The maximum demand for private lighting 
on the transformers was 300 kilowatts; representing about 95 per cent. of 
the total capacity. The number of consumers was 270; and the quantity 
of units supplied for the year ended March 31, 1898, was 291,233. If 
there was an increase in the same ratio in the ensuing year, the present 
plant would be entirely inadequate to meet the demand. It was further 
proposed to extend the supply, and to make improvements in the distri- 
bution system. 








OPENING OF MESSRS. FLETCHER, RUSSELL, AND CO.’S NEW 
WORKS AT WARRINGTON. 


Last Wednesday, Messrs. Fletcher, Russell, and Co., Limited, formally 
opened the new works they have erected at Warrington, which will not 
only largely increase their means of production, but will effect an im- 
portant change in the general arrangement of their combined businesses 
of manufacturers of gas appliances and producers of various descrip- 
tions of ornamental castings. Hitherto the bulk of the castings for the 
gas stoves, cookers, &c., have been made at the Pendleton foundries. 
The entire manufacture of gas appliances will now be concentrated in the 
new Warrington works, and those at Pendleton will be devoted mainly to 
the manufacture of ranges, mantles, lavatories, and general light castings. 
The electro-plating, bronzing, and enamelling processes will also still be 
carried on at Pendleton, where, it may be mentioned the Company are 
now making a feature of a special enamel suitable for gas-stoves and 
other goods, which will stand the greatest possible heat without either 
cracking or discoloration. 

The new works at Warrington, which have been laid out on the most 
modern lines, and, with the exception of the grinding-shop, are to be driven 
throughout by electric power (the same means being also adopted for light- 
ing), are situated between the Wilderspool Causeway and the low-level 
siding of the London and North-Western Railway Company. They con- 
sist of a fine range of buildings covering something like five acres ; an addi- 
tional eight acres having been acquired which will be available for further 
extensions. The main entrance occupies the centre of a handsome build- 
ing in brick and stone fronting to Wilderspool Road, and consisting, on 
the ground floor, of the time office, the inwards goods and stores depart- 
ments, dining-rooms for the workmen, and temporary iron pattern stores. 
On the first floor are the offices and board-room, &c.; and on the second 
floor, large show-rooms. Entering the works, a large three-storey building, 
with spacious cellars and attic, is first approached. This contains the 
warehouse and despatch departments; and an electrically-driven hoist 
conveys the goods from floor to floor. Running alongside the southern 
part of the building is the loading-stage and shed, in direct connection 
with a double-line siding communicating with the London and North- 
Western Railway, where goods are placed upon the railway trucks 
ready for dispatch. On the south side of the warehouse depart- 
ment is the boiler-house, opposite which and immediately adjoining 
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the warehouse, are two one-storey buildings, consisting of the burner, 
gas-oven, and gas-fire testing departments; while under the same 
roof are the blacking-shop and store. Adjoining are the grinding 
and polishing departments. The engine-house contains a compound 
tandem engine indicating about 130-horse power; and from the main 
countershaft are driven two generating dynamos—one for distributing 
electric power to the various departments, and the other for the electric 
lighting of the works. On the left hand, or north side, is another block 
of buildings, two storeys in height, with commodious attics, containing, 
on the ground floor, the fitting-shop and the heavy machinery for stamp- 
ing, drilling, &c.; and on the second floor the light drilling, fitting, and 
tinsmith’s departments. All the machinery in these shops is worked by 
belt power from main shafts driven by electric motors; the same power 
driving the hoist for conveying goods from floor to floor. Near the 
western side of this block is the smithy and box-fitting department. 
Leaving the smithy, the stocktaker’s department is entered. In a line, 
is the dressing department, where the castings are cleaned ; while adjoin- 
ing is the machine dressing department, provided with rumbling barrels 
and emery wheels, and a fan for extracting the dust from the various 
machines. Under the same roof, at one end, is the blower-room, con- 
taining the blower, driven by two electric motors, from which the air- 
blast is driven into two cupolas, each capable of melting 30 tons per 
day. Around the cupolas are erected the cupola stages and roofs, about 
90 feet long, and 25 feet broad, provided with all the most modern appli- 
ances necessary for the production of light iron castings. The moulding- 
shops occupy the remaining portion of this building, and have an area of 
about 2400 square yards. These shops are well lighted from the roof, 
and also by electricity, with special arrangements for ventilation; and 
the entire floor is laid with brick and cement. 

The general plan of the new works has been so carried out as to 
afford every facility for the economical and quick handling of the cast- 
ings in the various departments, which are heated by steam, and, as 
already stated, electrically lighted throughout ; while covered gangways 
connect the various buildings. Some portions of the works are not yet 
completed ; but very shortly they will be in full operation, and will then 
be second to none of a similar kind in the United Kingdom. The 
Thynne Street establishment, it may be added, is being completely 
removed to the new works, where at present some 350 to 400 men are 
engaged ; but this number will be increased to about 600 hands when the 
whole of the shops are fully running. 

The formal opening of the works on Wednesday was made the occasion 
for providing an entertainment in the shape of light refreshments to 
Messrs. Fletcher, Russell, and Co.’s own staff of workmen and to the 
Contractors’ employees; while there were also present a number of 
invited guests, for whom luncheon was served. The opening ceremony 
consisted in making the first castings from the furnaces. The blower 
was started by Mr. W. R. Neil at five minutes to two, the first iron com- 
ing down about 25 minutes later. The ceremony of tapping the first 
metal was also performed by him; and the first mould was filled with 
molten metal by Mr. A. White, the foreman moulder. Two very success- 
ful castings—one an ornamental teapot stand, and the other a gas-oven 
top—were produced; and the interesting ceremony having been photo- 
graphed, the works were, amid loud cheers, declared to have commenced 
operations under most satisfactory auspices. 


—_—- a —— 


Reductions in Price.—As from the beginning of the year, the price of 
gas at Aldershot has been reduced to 2s. 6d. per 1000 cubic feet; and in 
Londonderry from 3s. 6d. to 3s. 3d. per 1000 cubic feet. The Directors 
of the Chelmsford Gas Company will reduce the price of gas as from June 30 
next from 4s. to 33. 9d. per 1000 cubic feet. 


The Large Water Consumers of Stockton and Middlesbrough.— 
It was reported to the Stockton and Middlesbrough Water Board yester- 
day week that the large consumers have consented to accept the terms 
suggested at a meeting with various members of the Board, by which it 
was agreed that, if the Bill now in Parliament received Royal Assent, 34d 
per 1000 gallons should be charged to consumers of not less than 5 million 
gallons per quarter, to be payable for twelve years, provided that on or 
before Aug. 13, 1900, contracts for the construction of the Grassholme 
reservoir and the Longnewton service reservoir had been sealed by the 
Board, failing which the charge was to revert to 3d. per 1000 gallons. 

The Smethwick Gas Undertaking.—At the monthly meeting of the 
Smethwick District Council last Tuesday, the Gas Committee reported, 
with reference to the petition of the gas workmen for a re-arrangement of 
their work and wages, that the Sub-Committee, having discussed the 
matter with the men, recommended certain alterations which met with 
the approval of the men; and the Committee had adopted the recom- 
mendation. The increase in the wages account caused thereby would be 
about £333 per annum. The Chairman of the Committee (Mr. J. Stones) 
remarked that, though there had not been any foggy weather, and the 
demand for gas was not so great last year as before, they made a profit of 
£3979 ; being an increase of £941 as compared with 1897. The sales of 
gas had also gone up by about 7 per cent. It was proposed to again con- 
tribute £2000 out of the profits for the relief of the district rates. The 
report, which was considered very satisfactory, was adopted. 


The Hastings Gas Company’s Bill.—A special meeting of the Hastings 
and St. Leonards Gas Company was held on the 9th inst.—Dr. Gray pre- 
siding—to consider the Company’s proposed application to Parliament 
for further powers. The Chairman moved a resolution formally assent- 
ing to the Bill. In so doing, he said the Bill consisted of a preamble, 55 
clauses, and two schedules. The preamble gave the history of the Com- 
pany, and a summary of the provisions for which they were applying. 
It also contained a clause enabling them to complete the provisional 
agreement for the purchase of about 14 acres of land at Glynde Gap, and 
also not more than 9 acres for the general purposes of the Company 
should it become necessary. Exception had been taken to this matter on 
the ground that the Corporation were going to suffer, because if the 
works were removed coal dues would not have to be paid. He did not 
think there was much in this objection to gain favour in Parliament. 
It would be impossible, he pointed out, to. move the works in a day. 
Such a change must be a gradual process. Moreover, if the works were 
removed, the present site would be available for building purposes, and 
thus create additional rateable value. The motion was carried. 








METROPOLITAN WATER SUPPLY COMMISSION. 


Fifty-First Day—Monday, Feb. 13. 


(Viscount Luanparr, Chairman, Sir Jonn E. Dortineton, Bart., M.P., 

Sir G. B. Bruce, M.Inst.C.E., Major-General A. pk Courcy Scort, R.E., 

Mr. A. pr Bock Porter, C.B., Mr. H. W. Cripps, Q.C., and Mr. R. 
Lewis.) 

The Commission sat at the Guildhall, Westminster. 

The following are the Counsel engaged: Mr. Popr, Q.C., and Mr. 
CiaupE Baaeauay, Q.C., for the New River and the Southwark and 
Vauxhall Water Companies; Mr. Lirrier, Q.C., and Mr. Lew1s Cowarp 
for the Kent Water Company; Mr. Pemser, Q.C., for the Lambeth, East 
London, Grand Junction, and West Middlesex Water Companies; Mr. 
Ricxarps for the Chelsea Water Company; Lord R. Ceci for the 
Hertfordshire County Council; Sir JoskrpH Lersr, Q.C., M.P., for the 
Kent County Council and Kent Local Authorities; Mr. Ba.rour Browne, 
Q.C., and Mr. Freeman, Q.C., for the London County Council; Sir R. 
Nicuorson for the Middlesex County Council; and Mr. Gasrier P. 
Gotpnry (Remembrancer) for the Corporation of the City of London. 


Mr. J. W. Restler, Engineer to the Southwark and Vauxhall Water 
Company, said the area of the Company’s district was 504 square miles, 
with an estimated population supplied in 1898 of 819,901. The West 
Middlesex, Lambeth, and Kent Companies had power to supply in the 
Southwark and Vauxhall Company’s district ; and four-fifths of the Com- 
pany’s area was within the Lambeth Company’s district. He knew of 
no instance since 1852 in which pipes of two Companies had been laid side 
by side in the same street. There had been no competition between the 
Southwark and Vauxhall Company and any other Company since that 
date, though in some cases the two Companies were supplying adjoining 
houses in the same streets. 

The CHarrman: You do not know whether the Lambeth Company 
make any difference in their charges in those streets in which they are 
supplying alongside you? 

Witness : Yes. I think the Lambeth rates and ours are the same in 
the joint districts. 

They have been reduced to your level ?—Yes. 

Then competition has reduced their charges where they have come in 
contact with you?—Yes. By joint district I mean the streets in which 
the pipes of both Companies are actually laid. Section 23 of the South- 
wark and Vauxhall Act of 1884 authorized the Company to enter into 
agreements against competition with other Companies. At the present 
moment the parish of Battersea is divided between the Southwark and 
Vauxhall and the Lambeth Companies. The complaints in the district 
are very few; the average last year being 1-71 per day over the entire 
district. There was only one complaint during the whole year as to 
quality. They were practically all of short supply. The Company’s 
supply, as a fact, was not short; the vast majority of the complaints 
being due to defective fittings. 

I think it was in your system that the instance was given us of 
16,000 bacteria being found in a cubic centimetre?—Yes. It occurred on 
Dec. 8, 1896. Directly it was discovered Dr. Frankland wrote, and a 
filter which had just been put to work was stopped. The sand was 
opened up, and a careful examination made; but nothing was discovered 
to explain it. The filter was started again, and has worked satisfactorily 
since. 

It is a little alarming to hear of 16,000 bacteria in a cubic centimetre, 
and no explanation ?—Yes. We made every effort to trace it. The only 
question that was raised was whether the assistant, in taking the samples, 
might not have confused them. 

Major-General Scorr: Do you consider it would be a good addition to 
your filters to have a means of gauging the velocity of filtration—ascer- 
taining it by means of an indicator ? 

Witness: Ido think so. I think it most desirable; and to show how 
sincere I am in the belief, I have already an apparatus suspended to our 
No. 2 filter at Hampton. It is being tried now with a view to being 
applied to every filter we have. In addition to the person in charge 
being able to see the rate, I think it should be recorded on a diagram. 
The apparatus will be working in a very few days. If the results are 
what I hope, it should be compulsory on all the Companies to use the 
apparatus. 

Further examined by the Cuarrman: The proposal to divide the works 
of the Southwark and Vauxhall Company between London and Surrey 
was based on a 12-inch main between Hampton and Richmond, which, as 
a fact, did not exist. Of the two mains of the Company, neither could be 
employed for the separate use of Surrey without considerable loss. The 
requirement of Surrey was only 2 million gallons a day, and the carrying 
capacity of the smaller of the two mains was 8 million gallons daily ; so 
that 6 million gallons capacity would be wasted. He did not think it 
would be possible to separate the inlet works between Surrey and Middle- 
sex. It would be cheaper to reconstruct the works than to try and alter 
them. From an engineering point of view, the distributing plant could 
be divided, but only at great additional expense. The Company had 
already realized in their district the advantages that were enumerated by 
the Duke of Richmond’s Commission as the desirability of transferring 
the water supply toa public authority. Though the Company had not con- 
trol of the fittings, which the Richmond Commission thought necessary, 
the whole of their area within the county of London had been transferred 
to constant supply; but as a consequence of their not having control of 
the fittings, the supply per head was higher than it would have been. 
About 93 per cent. of the Company’s district was on constant supply. 
The regulations as to fittings fell far short of those in use in the great 
towns of the North. 

Major-General Scorr: You have power to apply to the Local Govern- 
ment Board to amend the regulations ? 

Witness : Yes ; and this has been a subject which the associated Chair- 
men have considered on more than one oceasion. As a matter of fact, a 
Committee of the Engineers, of whom I was one, was appointed to draw 
up an amended series of regulations to submit to the Local Government 
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accordingly. Therefore the figure for comparison should include only the 
amount of economies effected in working at Widnes, which this year was 
1-87d. per 1000 cubic feet over that of last year; making a total for this 
year’s working of £1620. Their Engineer was a man who was always 
trying to go forward—a man of energy who desired to improve and take 
care of their interests ; and the work he had done justified the arguments 
he (Alderman Timmis) had advanced in support of the Committee’s 
recommendation. Mr. Davies seconded the motion, which, after some 
discussion, was carried by 14 votes to 9. 


— 


THE BRISTOL CORPORATION AND THE GAS COMPANY’S BILL 





A Committee of the Bristol Corporation have presented a report on the 
Bill promoted by the Bristol Gas Company to obtain authority to erect 
works, to raise additional capital, and for other purposes (ante, p. 125). 


With regard to capital, the proposal is to increase the stock from 
£1,022,500 to £1,322,500, and the loans from £255,625 to £355,625. 
The Committee express the opinion that it is very questionable indeed 
whether so large an increase of the capital powers of the Company is 
necessary at the present time; and they consider that, in any case, no 
money to be obtained by borrowing should be raised by mortgage, but by 
the issue of debenture stock, subject to the auction clauses. The pro- 
posed powers to lay pipes and culverts in streets for the purpose of dis- 
posing of residuals, or for any purpose connected with the Company’s 
undertaking, appear to the Committee to be most objectionable; but if 
granted they should in every case, it is urged, be subject to the consent of 
the Council, and to such limitations and conditions as they may impose. 
The clause empowering the Company to supply motors and dynamos 
should, in the opinion of the Committee, be strenuously resisted, as it 
would enable the Company, while preserving their own monopoly for the 
supply of gas, to compete with the Corporation in the supply of elec- 
tricity ; and not only so, but the proposal to repeal the provisions of the 
Act of 1853, requiring them to supply gas to the public lamps at a figure 
equal to the lowest price charged to a private consumer, would enable 
them to sell gas for the purpose of generating electricity at a low price, to 
the detriment of the consumers of gas for lighting purposes. The clauses 
as to notice to the Company by consumers quitting their premises, and 
for the alteration of pipes and fittings, should, in the opinion of the Com- 
mittee, be amended so as to render a consumer only liable for the supply 
of gas before notice is given to the Company; and the alteration of any 
pipes and fittings constructed or fixed in accordance with the practice 
formerly adopted with the concurrence of the Company should be made 
at their expense. Further, the clause providing that when a meter is 
found to be erroneous the error is to be deemed to have arisen during the 
preceding quarter, should be amended by the substitution of the word 
‘current ” for “ preceding.” ‘The Committee consider that the Bill 
should, in addition to other matters, provide that the obligation which 
the Company are under with reference to the area included in the city 
prior to its recent extensions should be extended to the whole of the 
existing city. They recommend that a petition should be presented 
against the Bill. 


»— 
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THE OPPOSITION TO THE YEADON AND GUISELEY GAS BILL. 





A conference of representatives of the District Councils of Yeadon, 
Rawdon, and Guiseley and the Menston Parish Council was held last 
Monday week, for the purpose of considering a letter which had been re- 
ceived from Messrs. Watson, Son, and Smith, Solicitors to the Yeadon 
and Guiseley Gas Company, suggesting that an interview take place 
between them and the Clerks to the various Councils for the purpose of 
ascertaining what were the points in the Company’s Bill objected to, and 
whether these could not be met in a manner satisfactory to both parties, 
without the expense of opposition. Mr. J. W. Pratt (Rawdon) proposed 
that opposition to the Bill be withdrawn, so far as regards the gas clauses, 
if the Company would substitute the net price of 2s. 83d. per 1000 cubic 
feet now charged for the standard price of 3s. 6d. ; such compromise to be 
subject to the approval of the ratepayers. The proposition was carried 
on the casting vote of the Chairman. It was further decided to ask the 
Company to withdraw the electric lighting clauses from their Bill. Ata 
special meeting of the Yeadon Council on Wednesday, the Company’s 
Solicitors’ reply was read. They found it impossible to meet the con- 
sumers by fixing the standard price at lower than 3s. 6d., but thought the 
proper way was to provide that any benefits which might accrue to the 
Company under the Act should not be received by them if a higher net 
price than was agreed upon should be charged. A draft clause setting 
forth this proposal in legal phraseology was enclosed. ‘The reply was 
considered by the Council to be unsatisfactory; but no decision was 
arrived at pending the ratepayers’ meeting to be held in the evening. 
Subsequently a meeting of owners and ratepayers took place in the Town 
Hall—Mr. Thompson Marshall (the Chairman of the District Council) 
presiding. The Chairman explained that the Company declined to fix 
the standard price at 2s. 8d. per 1000 cubic feet, or to withdraw from 
their Bill the electric lighting clauses. He proposed a resolution authoriz- 
ing the Council to oppose the Bill, and to charge the cost on the district 
rates. Dr. Usher raised an objection to the wording of the statutory 
notice convening the meeting, contending that it was not in proper form. 
The Chairman ruled that the notice was in order, and said the Council 
would take the consequences. A lively discussion ensued; and eventu- 
ally the resolution was carried with but one dissentient. Dr. Usher, amid 
great disorder, demanded a poll on the question. At meetings of rate- 
payers held in Rawdon and Guiseley, opposition to the Bill has been 
sanctioned. 


—s 
— 





Sales of Shares.—Last Thursday, Mr. S. Johnson sold £150 of consoli- 
dated “A” stock of the Elsecar, Wentworth, and Hoyland Gas Company 
for £260, £135 for £247, and £50 for £90. Some £10 shares (£9 paid) 
fetched from £16 to £16 8s. each. On Friday, Messrs. Darby and Co. 
disposed of five original £25 shares in the Chelmsford Gas Company at £49 
each. Three £25 shares (additional capital), fully paid, in the same 
Company realized £35 10s. apiece. 





ELECTRIC LIGHTING NOTES. 


The Bury St. Edmunds Town Council have accepted tenders amount- 
ing to £15,250 for the construction of their electric lighting works. 

The Electric Lighting Committee of the Hampstead Vestry report an 
increase of 41 per cent. in their consumers’ accounts for the three months 
ending Dec. 31 last—£8312, as against £5892 for the corresponding 
quarter of 1897. 

The Margam District Council resolved, at their meeting last week, 
to light part of the district with electricity at a cost of £6500. This will 
provide 1000 lamps ; and it is anticipated that the capital will be repaid, 
with interest, in 25 years. 

The Electric Lighting Committee of the Swansea Corporation yesterday 
week adopted a recommendation of a Sub-Committee that an amended 
application be made to the Local Government Board for sanction to raise 
a loan of £54,648 for electric lighting purposes. 

The electric lighting undertaking at Walsall is not at present a financial 
success. The Electric Lighting Committee reported to the Town Council 
yesterday week that the loss on their operations last year amounted to 
£279 3s. 11d., and that the number of consumers now supplied is 139. 

On Monday and Thursday last week, explosions occurred in an elec- 
tric lighting culvert in Ann Street, Belfast, and violently dislodged the 
heavy flagstones of the pavement, and also the covers of the culvert 
boxes. The disturbance caused by the explosion on Thursday spread 
over the footpath for some 30 or 40 feet distance. It is supposed that 
escaping gas had found an entrance into the culvert. 

A gradual progress continues to mark the business of the Newcastle 
Electric Lighting Company. The installations connected to the Com- 
pany’s system during the past year were equal to 3678 10-candle power 
lamps; bringing the total up to about 36,278 lamps. The electrical energy 
supplied amounted to 778,828 units, as against 642,969 units in 1897. 
An interim dividend of 33 per cent. was paid; and a further 5 per cent. 
was declared at the meeting of the shareholders last Tuesday. 

Once again the question of lighting St. Paul’s Cathedral by electricity 
is being discussed ; and it is announced that the Authorities have now 
obtained the money required for the installation—about £5000. It 
appears that there is a divisicn of opinion as to the suitability. of the 
building for electric light, and especially as to the disposal of the lights. 
The incandescent gas system has been on trial in the Cathedral, with 
very good effect; and one may ask: Why not continue and extend it? 

Kingswood, near Bristol, is in the unfortunate position of being with- 
out any street lighting at night, in consequence of the electric light having 
been suddenly cut off. The explanation appears to be that the District 
Council agreed some time since to purchase the electric light works for 
£1250; and this they now refuse todo. Asaresult, the mortgagees of the 
Syndicate who have been running the installation have entered into posses- 
sion of the property, and stopped the supply of current. A writ has also 
been issued against the Council for damages for breach of contract. 

Mr. G. W. Willcocks held an inquiry last Wednesday at Wolverhampton, 
into an application by the Town Council to the Local Government Board 
for sanction to borrow £29,740 for the purposes of electriclighting. After 
explaining in detail the present system, the Town Clerk informed the 
Inspector that the maximum demand during the present winter was on 
Dec. 21, and amounted to 420 kilowatts, representing practically 90 per cent. 
of the total available capacity. The maximum demand for private lighting 
on the transformers was 300 kilowatts; representing about 95 per cent. of 
the total capacity. The number of consumers was 270; and the quantity 
of units supplied for the year ended March 31, 1898, was 291,233. If 
there was an increase in the same ratio in the ensuing year, the present 
plant would be entirely inadequate to meet the demand. It was further 
proposed to extend the supply, and to make improvements in the distri- 
bution system. 


OPENING OF MESSRS. FLETCHER, RUSSELL, AND CO.’S NEW 
WORKS AT WARRINGTON. 





Last Wednesday, Messrs. Fletcher, Russell, and Co., Limited, formally 
opened the new works they have erected at Warrington, which will not 
only largely increase their means of production, but will effect an im- 
portant change in the general arrangement of their combined businesses 
of manufacturers of gas appliances and producers of various descrip- 
tions of ornamental castings. Hitherto the bulk of the castings for the 
gas stoves, cookers, &c., have been made at the Pendleton foundries. 
The entire manufacture of gas appliances will now be concentrated in the 
new Warrington works, and those at Pendleton will be devoted mainly to 
the manufacture of ranges, mantles, lavatories, and general light castings. 
The electro-plating, bronzing, and enamelling processes will also still be 
carried on at Pendleton, where, it may be mentioned the Company are 
now making a feature of a special enamel suitable for gas-stoves and 
other goods, which will stand the greatest possible heat without either 
cracking or discoloration. 

The new works at Warrington, which have been laid out on the most 
modern lines, and, with the exception of the grinding-shop, are to be driven 
throughout by electric power (the same means being also adopted for light- 
ing), are situated between the Wilderspool Causeway and the low-level 
siding of the London and North-Western Railway Company. They con- 
sist of a fine range of buildings covering something like five acres ; an addi- 
tional eight acres having been acquired which will be available for further 
extensions. The main entrance occupies the centre of a handsome build- 
ing in brick and stone fronting to Wilderspool Road, and consisting, on 
the ground floor, of the time office, the inwards goods and stores depart- 
ments, dining-rooms for the workmen, and temporary iron pattern stores. 
On the first floor are the offices and board-room, &c.; and on the second 
floor, large show-rooms. Entering the works, a large three-storey building, 
with spacious cellars and attic, is first approached. This contains the 
warehouse and despatch departments; and an electrically-driven hoist 
conveys the goods from floor to floor. Running alongside the southern 


part of the building is the loading-stage and shed, in direct connection 
with a double-line siding communicating with the London and North- 
Western Railway, where goods are placed upon the railway trucks 
ready for dispatch. On the south side of the warehouse depart- 
ment is the boiler-house, opposite which and immediately adjoining 
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the warehouse, are two one-storey buildings, consisting of the burner, 
gas-oven, and gas-fire testing departments; while under the same 
roof are the blacking-shop and store. Adjoining are the grinding 
and polishing departments. The engine-house contains a compound 
tandem engine indicating about 130-horse power; and from the main 
countershaft are driven two generating dynamos—one for distributing 
electric power to the various departments, and the other for the electric 
lighting of the works. On the left hand, or north side, is another block 
of buildings, two storeys in height, with commodious attics, containing, 
on the ground floor, the fitting-shop and the heavy machinery for stamp- 
ing, drilling, &c.; and on the second floor the light drilling, fitting, and 
tinsmith’s departments. All the machinery in these shops is worked by 
belt power from main shafts driven by electric motors; the same power 
driving the hoist for conveying goods from floor to floor. Near the 
western side of this block is the smithy and box-fitting department. 
Leaving the smithy, the stocktaker’s department is entered. In a line, 
is the dressing department, where the castings are cleaned ; while adjoin- 
ing is the machine dressing department, provided with rumbling barrels 
and emery wheels, and a fan for extracting the dust from the various 
machines. Under the same roof, at one end, is the blower-room, con- 
taining the blower, driven by two electric motors, from which the air- 
blast is driven into two cupolas, each capable of melting 30 tons per 
day. Around the cupolas are erected the cupola stages and roofs, about 
90 feet long, and 25 feet broad, provided with all the most modern appli- 
ances necessary for the production of light iron castings. The moulding- 
shops occupy the remaining portion of this building, and have an area of 
about 2400 square yards. These shops are well lighted from the roof, 
and also by electricity, with special arrangements for ventilation; and 
the entire floor is laid with brick and cement. 

The general plan of the new works has been so carried out as to 
afford every facility for the economical and quick handling of the cast- 
ings in the various departments, which are heated by steam, and, as 
already stated, electrically lighted throughout ; while covered gangways 
connect the various buildings. Some portions of the works are not yet 
completed ; but very shortly they will be in full operation, and will then 
be second to none of a similar kind in the United Kingdom. The 
Thynne Street establishment, it may be added, is being completely 
removed to the new works, where at present some 350 to 400 men are 
engaged ; but this number will be increased to about 600 hands when the 
whole of the shops are fully running. 

The formal opening of the works on Wednesday was made the occasion 
for providing an entertainment in the shape of light refreshments to 
Messrs. Fletcher, Russell, and Co.’s own staff of workmen and to the 
Contractors’ employees; while there were also present a number of 
invited guests, for whom luncheon was served. The opening ceremony 
consisted in making the first castings from the furnaces. The blower 
was started by Mr. W. R. Neil at five minutes to two, the first iron com- 
ing down about 25 minutes later. The ceremony of tapping the first 
metal was also performed by him; and the first mould was filled with 
molten metal by Mr. A. White, the foreman moulder. Two very success- 
ful castings—one an ornamental teapot stand, and the other a gas-oven 
top—were produced ; and the interesting ceremony having been photo- 
graphed, the works were, amid loud cheers, declared to have commenced 
operations under most satisfactory auspices. 


ee 


Reductions in Price.—As from the beginning of the year, the price of 
gas at Aldershot has been reduced to 2s. 6d. per 1000 cubic feet; and in 
Londonderry from 3s. 6d. to 3s. 3d. per 1000 cubic feet. The Directors 
of the Chelmsford Gas Company will reduce the price of gas as from June 30 
next from 4s. to 33. 9d. per 1000 cubic feet. 


The Large Water Consumers of Stockton and Middlesbrough.— 
It was reported to the Stockton and Middlesbrough Water Board yester- 
day week that the large consumers have consented to accept the terms 
suggested at a meeting with various members of the Board, by which it 
was agreed that, if the Bill now in Parliament received Royal Assent, 3$d 
per 1000 gallons should be charged to consumers of not less than 5 million 
gallons per quarter, to be payable for twelve years, provided that on or 
before Aug. 13, 1900, contracts for the construction of the Grassholme 
reservoir and the Longnewton service reservoir had been sealed by the 
Board, failing which the charge was to revert to 3d. per 1000 gallons. 


The Smethwick Gas Undertaking.—At the monthly meeting of the 
Smethwick District Council last Tuesday, the Gas Committee reported, 
with reference to the petition of the gas workmen for a re-arrangement of 
their work and wages, that the Sub-Committee, having discussed the 
matter with the men, recommended certain alterations which met with 
the approval of the men; and the Committee had adopted the recom- 
mendation. The increase in the wages account caused thereby would be 
about £333 per annum. The Chairman of the Committee (Mr. J. Stones) 
remarked that, though there had not been any foggy weather, and the 
demand for gas was not so great last year as before, they made a profit of 
£3979 ; being an increase of £941 as compared with 1897. The sales of 
gas had also gone up by about 7 per cent. It was proposed to again con- 
tribute £2000 out of the profits for the relief of the district rates. The 
report, which was considered very satisfactory, was adopted. 

The Hastings Gas Company’s Bill.—A special meeting of the Hastings 
and St. Leonards Gas Company was held on the 9th inst.—Dr. Gray pre- 
siding—to consider the Company’s proposed application to Parliament 
for further powers. The Chairman moved a resolution formally assent- 
ing to the Bill. In so doing, he said the Bill consisted of a preamble, 55 
clauses, and two schedules. The preamble gave the history of the Com- 
pany, and a summary of the provisions for which they were applying. 
It also contained a clause enabling them to complete the provisional 
agreement for the purchase of about 14 acres of land at Glynde Gap, and 
also not more than 9 acres for the general purposes of the Company 
should it become necessary. Exception had been taken to this matter on 
the ground that the Corporation were going to suffer, because if the 
works were removed coal dues would not have to be paid. He did not 
think there was much in this objection to gain favour in Parliament. 
It would be impossible, he pointed out, to. move the works in a day. 
Such a change must be a gradual process. Moreover, if the works were 
removed, the present site would be available for building purposes, and 
thus create additional rateable value. The motion was carried. 





METROPOLITAN WATER SUPPLY COMMISSION. 


Fifty-First Day—Monday, Feb. 13. 


(Viscount Luanparr, Chairman, Sir Joun E. Dortneron, Bart., M.P., 

Sir G. B. Bruce, M.Inst.C.E., Major-General A. pe Courcy Scort, R.E., 

Mr. A. pE Bock Porter, C.B., Mr. H. W. Crirrs, Q.C., and Mr. R. 
Lewis.) 


The Commission sat at the Guildhall, Westminster. 

The following are the Counsel engaged: Mr. Popr, Q.C., and Mr. 
CiaupE Baae@auuay, Q.C., for the New River and the Southwark and 
Vauxhall Water Companies; Mr. Lirrier, Q.C., and Mr. Lewis Cowarp 
for the Kent Water Company; Mr. Pemser, Q.C., for the Lambeth, East 
London, Grand Junction, and West Middlesex Water Companies; Mr. 
Ricxarps for the Chelsea Water Company; Lord R. Cec, for the 
Hertfordshire County Council; Sir JosrErH Leese, Q.C., M.P., for the 
Kent County Council and Kent Local Authorities; Mr. Banrour Browne, 
Q.C., and Mr. Freeman, Q.C., for the London County Council; Sir R. 
Nicnotson for the Middlesex County Council; and Mr. Gasrter P. 
Gotpnery (Remembrancer) for the Corporation of the City of London. 


Mr. J. W’. Restler, Engineer to the Southwark and Vauxhall Water 
Company, said the area of the Company’s district was 504 square miles, 
with an estimated population supplied in 1898 of 819,901. The West 
Middlesex, Lambeth, and Kent Companies had power to supply in the 
Southwark and Vauxhall Company’s district ; and four-fifths of the Com- 
pany’s area was within the Lambeth Company’s district. He knew of 
no instance since 1852 in which pipes of two Companies had been laid side 
by side in the same street. There had been no competition between the 
Southwark and Vauxhall Company and any other Company since that 
date, though in some cases the two Companies were supplying adjoining 
houses in the same streets. 

The Carman: You do not know whether the Lambeth Company 
make any difference in their charges in those streets in which they are 
supplying alongside you ? 

Witness : Yes. I think the Lambeth rates and ours are the same in 
the joint districts. 

They have been reduced to your level ?—Yes. 

Then competition has reduced their charges where they have come in 
contact with you?—Yes. By joint district 1 mean the streets in which 
the pipes of both Companies are actually laid. Section 23 of the South- 
wark and Vauxhall Act of 1884 authorized the Company to enter into 
agreements against competition with other Companies. At the present 
moment the parish of Battersea is divided between the Southwark and 
Vauxhall and the Lambeth Companies. The complaints in the district 
are very few; the average last year being 1-71 per day over the entire 
district. There was only one complaint during the whole year as to 
quality. They were practically all of short supply. The Company’s 
supply, as a fact, was not short; the vast majority of the complaints 
being due to defective fittings. 

I think it was in your system that the instance was given us of 
16,000 bacteria being found in a cubic centimetre?—Yes. It occurred on 
Dec. 8, 1896. Directly it was discovered Dr. Frankland wrote, and a 
filter which had just been put to work was stopped. The sand was 
opened up, and a careful examination made; but nothing was discovered 
to explain it. The filter was started again, and has worked satisfactorily 
since. 

It is a little alarming to hear of 16,000 bacteria in a cubic centimetre, 
and no explanation ?—Yes. We made every effort to trace it. The only 
question that was raised was whether the assistant, in taking the samples, 
might not have confused them. 

Major-General Scorr: Do you consider it would be a good addition to 
your filters to have a means of gauging the velocity of filtration—ascer- 
taining it by means of an indicator ? 

Witness: I do think so. I think it most desirable; and to show how 
sincere I am in the belief, I have already an apparatus suspended to our 
No. 2 filter at Hampton. It is being tried now with a view to being 
applied to every filter we have. In addition to the person in charge 
being able to see the rate, I think it should be recorded on a diagram. 
The apparatus will be working in a very few days. If the results are 
what I hope, it should be compulsory on all the Companies to use the 
apparatus. 

Further examined by the Cuarrman: The proposal to divide the works 
of the Southwark and Vauxhall Company between London and Surrey 
was based on a 12-inch main between Hampton and Richmond, which, as 
a fact, did not exist. Of the two mains of the Company, neither could be 
employed for the separate use of Surrey without considerable loss. The 
requirement of Surrey was only 2 million gallons a day, and the carrying 
capacity of the smaller of the two mains was 8 million gallons daily ; so 
that 6 million gallons capacity would be wasted. He did not think it 
would be possible to separate the inlet works between Surrey and Middle- 
sex. It would be cheaper to reconstruct the works than to try and alter 
them. From an engineering point of view, the distributing plant could 
be divided, but only at great additional expense. The Company had 
already realized in their district the advantages that were enumerated by 
the Duke of Richmond’s Commission as the desirability of transferring 
the water supply toa public authority. Though the Company had not con- 
trol of the fittings, which the Richmond Commission thought necessary, 
the whole of their area within the county of London had been transferred 
to constant supply; but as a consequence of their not having control of 
the fittings, the supply per head was higher than it would have been. 
About 93 per cent. of the Company’s district was on constant supply. 
The regulations as to fittings fell far short of those in use in the great 
towns of the North. 

Major-General Scorr: You have power to apply to the Local Govern- 
ment Board to amend the regulations? 

Witness : Yes; and this has been a subject which the associated Chair- 
men have considered on more than one oceasion. As a matter of fact, a 
Committee of the Engineers, of whom I was one, was appointed to draw 
up an amended series of regulations to submit to the Local Government 



















































































sare 


























465 JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 


[Feb. 21, 1899. 





Board. This had been done; but owing to the pressure of this Commis 
sion and other matters, the draft regulations have not yet been presented. 
The improvement in quality recommended by the Richmond Commission 
had been effected, as was shown by the Balfour Commission report. 

The Cuamrman: Do you defend the exemption of the Companies from 
failure of supply on account of frost or drought, or other unavoidable 
cause or accident ? 

Witness: Yes. My experience is that the same causes bring about the 
same results, whether the supply is in the hands of the Municipalities or 
of the Companies. 

It does seem to require a little justification that the Companies should 
go on collecting their charges although they give no water ?—It is 
hardly correct to say they give no water, because in times of frost the 
quantity supplied exceeds that given even in times of drought. It is not 
as if the Companies saved anything in consequence of the frost ; the con- 
trary is the fact. The cost of a frost to the Companies is enormous. 

The Carman remarked that it seemed very hard that during last 
year’s drought services should have been entirely cut off in East London, 
while the consumers had no remission of charge. 

Mr. Pemser pointed out that the consumers paid for the supply 
generally with that particular condition attached as a liability. 

The Cuarrman said he had received a number of letters from gentle- 
men in which they said they wished for relief from payment of the high- 
service charge, but were refused. 

In further examination, witness said, with reference to Sir A. Binnie’s 
evidence in disparagement of the Company’s supply from wells, that 
these wells were yielding 2} million gallons daily; and the Company 
were sinking two other wells. The supply in the district was calculated 
by taking the population according to the census of 1891, and multiplying 
by the inhabitants per house (6°71). The Balfour Commission took the 
average decennial increase in Greater London at 18-2 per cent., the South- 
wark and Vauxhall proportion of which would be 13°51 per cent. 
Assuming the increase in the district was at this rate of 13°51 per cent., 
the population in 1898 would have been 831,754, which, at 35 gallons 
per head, would require a daily supply of 29,111,390 gallons, whereas the 
actual supply was 32,748,058 gallons. This was because the consumption 
was more than 35 gallons per head. He hoped, however, the supply 
would be reduced to 35 gallons per head. The actual rate of increase in 
the Company’s district since the Balfour Commission was equivalent to 
a decennial rate of 10°79 per cent. The quantity of water the Company 
would require in 1941 would be between 44 and 61 million gallons daily, 
according to the basis of calculation taken. The Company’s average 
daily supply in the last twelve months was 32,742,000 gallons. On the 
basis of 13°51 per cent. increase, the Company would have to supply, in 
1941, 50,150,870 gallons daily; the estimated cost of doing which was 
£2,000,000. This assumed the possibility of the recurrence of a year 
like 1898. He assumed the Company would ultimately obtain 10 million 
gallons a day from wells. 

By Major-General Scorr: Sir A. Binnie’s figure of £483 per million 
gallons as the cost of the authorized reservoir of the Southwark and 
Vauxhall Company, of 1076 million gallons capacity, was not correct, as 
it included culverts, the river intakes, and all incidental work. 

Sir G. Bruck: Do you think it would be wise to go to the expense of 
millions to provide for the contingency of a year like 1898, which seems 
to occur only once in a century? 

Witness: No; it seems to me a most improvident suggestion. 

Would you rather suggest that the businesslike way would be to look at 
it as other places do—to let London be content with a smaller supply, 
rather than go to the expense of millions, where the machinery would stand 
idle for fifty years perhaps ?—I do not think London need go short. It 
can have all it requires ; and the Companies can, at a very moderate cost, 
put up the necessary machinery to do it, if their hands are not tied to the 
guaranteed minimum flow over Teddington Weir. 

Cross-examined by Mr. Batrour Browne: There was nothing on the 
minutes of the Company pledging them not to compete in other districts. 
In the areas of the Lambeth and Southwark and Vauxhall Companies 
there was a considerable amount of building to develop estates going on ; 
and the builder could lay the supply of water on from either Company, as 
he liked. In that case, the supply would be at the Southwark and Vaux- 
hall Company’s rates. With regard to the finding of 16,000 bacteria in a 
cubic centimetre of water, samples of water were taken daily, and (he 
presumed) analyzed daily for bacteria. He did not know that on occa- 
sions in 1896 and 1897 the bacteria numbered 1396, 728, 764, and so on, 
per cubic centimetre. Concerning the gauging of the rate of filtration, 
he agreed that apparatus for the purpose had been used for years in other 
large water-works in the country. The large main of the Company from 
Hampton to London was designed and laid by witness, at a cost of £160,000, 
between 1887 and 1891. Owing to the yielding nature of the soil when 
wet, repairs totalling £35,000 were executed on it; but only the cost of 
the main was charged to capital—not, for instance, the cost of the second 
opening of the road. 

By Mr. Baceauuay: If there were competition in the same streets 
between the Companies, there would be a great increase of inconvenience 
to the public in case of a leak, owing to the difficulty of locating it. The 
water used at fires was not material; the loss occurred through water 
escaping at defective fittings, consequent on the extra pressure then put 
on the mains. The Southwark and Vauxhall Company had statutory 
power to sink wells on all their land. 

Mr. Edmund Boulnois, M.P., Chairman of the West Middlesex Water 
Company, and Chairman of the Staines Reservoirs Joint Committee, 
examined by the Cuarrman, said that, owing to careful management, the 
Company had reached the fortunate position of paying their maximum 
dividends in 1879, and they completed the payment of back-dividends in 
1887. There could be no advantage to the consumer in purchasing the 
West Middlesex Company, because they had reached the payment of their 
maximum dividend, and would continue to earn it, so that the surplus 
(which at present was about £20,000ayear) must go totheconsumer. It 
could not be alleged against the Company that they had no interest in 
looking after the consumers, because in the past they had increased the 
rebate from 5 to 10 per cent. by careful management. He very much 
doubted if, supposing the management had been in the hands of repre- 
sentatives of the consumers, the rebate would have been greater. If the 
Company had been let alone, and had not been made to spend enormous 





amounts in defending themselves during the last few years, they could have 
largely increased the rebate. 

The Cuarrman: Do you think that the management by representatives 
of ratepayers and of the consumers would effect more economies, and 
do better for the consumer, than the management of the West Middlesex 
have done? 

Witness : Personally I do not think that would be the case, because the 
expenses of management have not increased disproportionately since the 
maximum dividend was paid t> our shareholders. If there were any 
inclination on the part of the Directors to lavish expenditure, it would 
have become apparent by this time. The Company are not in a position 
of having no pecuniary interest, because their payments to the sinking 
fund might ultimately trench upon the 10 per cent. dividend, after 
absorbing the rebates made to the consumers. There would be no 
appreciable saving in management resulting from a purchase of the under- 
takings. Without Directors, they must have a highly trained staff of 
officials. The County Council were a shifting body; and the Committee 
managing the concerns would be of a similar character. 

Any Company who had reached their maximum, must be bought at 
a disadvantage by any public authority ?—Yes. 

And the nearer they had got to their maximum, the greater the disad- 
vantage ?—Yes. 

By Mr. pr Bock Porter: As the Southwark and Vauxhall Company 
had paid all their back-dividends, and were now paying their maximum 
statutory dividend, if the stockholders, in case of purchase, received their 
present income, amply secured, they could raise no objection. Still he 
thought they should go to arbitration, because no arbitrator, in the case 
of the West Middlesex Company, could give less than that income. He 
did not see why the Metropolitan Water Companies should be treated in 
a different way from others who have been acquired by a municipality. 
He believed he was right in saying there was no instance in which a 
water company had been taken over by a municipality except under the 
Lands Clauses Act, unless by their consent. 

The Cuarrman: What more do you think you would get by arbitration 
than your present income secured ? What more do you think you ought 
to get ? 

Witness : I think I ought to get something for compulsory expropria- 
tion. Iam quite satisfied to remain as Iam; and if I am taken over I 
ought to have some solatium. 

You regard West Middlesex shares as next door to Consols ?—Equal to 
Consols. 

Do you think the sinking fund clauses will end by diminishing or 
doing away with the rebate you have been able to make to the consumers ? 
—I think it must eventually turn out so. We shall have to pay some- 
thing like £20,000 a year to the Chamberlain, and that is a little short 
of the amount we give the consumers now. Quite possibly the sinking 
fund may also interfere with the dividend. Even having regard to this, I 
prefer going to arbitration to accepting annuities. Parliament may treat 
the Companies a little more fairly in the future than in the past. 

Mr. Peper: I suppose your evidence is given on the assumption that 
the sinking funds will be abolished if purchase does not take place ? 

Witness : Certainly. 

Further examined: If the County Council were the purchaser, and 
they went to Wales, the necessity for so doing would be largely to meet 
the needs of outside districts, while the expense would fall as much on 
the London ratepayer as on the outside ratepayer. This would be making 
the London ratepayers pay for what were not London needs. He could 
suggest no scheme of amalgamation or purchase by which this injustice 
could be avoided, except that the Companies should remain in statu quo. 
If necessary, the Companies were quite capable of combining in order to go 
to Wales. 

The Cuarrman: But you see they shirked even the comparatively trivial 
expenditure of the Staines reservoirs scheme—only three of them had the 
courage to join it. 

Witness replied that they must proceed by degrees in this matter. 
The Staines reservoirs scheme was a new departure, and Water Companies 
were like other bodies—they did not move so rapidly perhaps as indivi- 
duals. But he looked forward to the time when the whole of the Com- 
panies would come into one scheme of either amalgamation or federation. 
There were difficulties in the way of amalgamation, but they were not 
insurmountable. The Gas Companies had amalgamated ; and he saw no 
reason why the Water Companies should not. Equalization of rates was 
practicable, but would raise a great outcry. He saw no necessity for 
further control—the Companies being already controlled in a manner 
peculiar to London, by the Water Examiner, the Analyst, the Government 
Auditor, and the Railway Commission. 

Cross-examined by Mr. Batrour Browne: He thought there would be 
no advantage or disadvantage in amalgamating the Companies. Amal- 
gamation would involve equalization of rates. He was not sure that if 
the Southwark and Vauxhall Company had had to supply in districts 
common to them and (say) the Lambeth Company they would have been 
able to supply at the present low rates. The cost of doing so might have 
been greater than in the present district of supply. 

The Carman : The inference I draw is that their rates would not pay 
them to go to Lambeth, and that is the reason why they did not go. 

In further cross-examination, a considerable number of questions were 
put to witness with a view to showing that the expenses of maintenance 
and management were considerably higher, after the period when maxi- 
mum dividends were paid and arrears caught up, than they were before. 
Witness, however, said he was not cognizant of the facts, but believed 
there was a complete answer to the suggestions, which would be given if 
the question were put to the Secretary. 

Witness, as he was about to leave the box, expressed, as Chairman of 
the Staines Reservoirs Committee, the gratification he should feel if he 
could induce the Commission to pay a visit to the works, which were now 
so far advanced that they would give a very good idea of how they would 
eventually appear. 

The Cuarrman thanked witness for the invitation, which personally he 
should be very pleased to accept, though he could not pledge the Commis- 
sion on the point. 


Fifty-Second Day—Tuesday, Feb. 14. 
All the Commissioners were present to-day. 


Mr. F’. H. Wybroo, Secretary of the West Middlesex Water Company, 
stated that since Midsummer, 1894, the rates paid by the consumers had 





























Feb. 21, 1899.] 


JOURNAL OF GAS LIGHTING, WATER SUPPLY, &c. 467 





been 10 per cent. less than the maximum which the Company were per- 
mitted by law to charge; and the total amount of rebate so allowed 
amounted in all to £201,787. The Company still had the power of charg- 
ing the full rates given them by their Special Act of 1852, if it should be 
necessary to do so for the purpose of maintaining their 10 per cent. divi- 
dend. For instance, in 1895, in consequence of the expenditure caused 
by the great frost, the Company’s income was insufficient without reduc- 
ing the rebate to pay the 10 per cent. dividend; and rather than so inter- 
fere with the rebate to the consumers, the Directors took £20,000 from 
the reserve fund. But there was no obligation on the Company to do 
this; and they might have reduced the rebate and increased the charge 
to the consumers, and thus raised the £20,000 instead of taking it from 
the reserve fund. The Company claimed still the right of increasing 
the charges in order to replace the amount taken from reserve. As 
regarded the incidence of charges, it was not correct to state that the 
poorer class paid more than the rich for water. On the contrary, they 
paid less. The tenant of a house of the annual value of £30 used nearly 
as much water as the tenant'of one of £50; and the same comparison 
would hold good between houses (say) of higher value. But the water- 
rates paid were much lower, more especially in the case of all houses 
rated at £30 and under; no extras being charged on these. Referring 
to the evidence of Mr. Haward, the Comptroller of the London County 
Council, witness disputed the accuracy of his inference that the cost of 
management of the Company had been unduly increased in consequence 
of its prosperity. Witness had worked out tables for the last 25 years, 
showing that the relative expenditure of the Company was no higher, 
and that in fact it was lower than when the Company were not paying 
their full dividend; whereas now they were paying 10 per cent., and 
making a rebate to consumers which was equivalent to earning a further 
2} per cent. dividend. A reference was also made by Mr. Haward to the 
issue of £200,000 debenture stock sanctioned under the West Middlesex 
Water-Works Act, 1869 at par, when it might have been issued at a 
premium. This was strictly in accordance with the Company’s rights ; 
but it might also be pointed out that the Company could have issued the 
debenture stock at such a rate of interest as they thought fit, and have 
put a much higher rate than 4} per cent. on the stock. Further, it was 
thought that under the provisions of the Companies Clauses Act the 
Company could, if they had pleased, have issued the £200,000 debenture 
stock as ordinary stock of the Company, which was then bearing 10 per 
cent. dividend, and consequently would have commanded a very much 
higher premium than the debenture stock actually issued. The Directors 
did not adopt this course, which would have involved an increased pay- 
ment to the stockholders of £11,000 per annum. With regard to the 
question of expenditure of income by the Company on capital works, 
they always considered that they had no power to do this; and until the 
West Middlesex Company’s Act of 1894, they were not given any express 
power to do so. By this Act, the Company were empowered and directed 
to spend for capital works £60,000 of accumulations of income. These 
accumulations had grown up little by little, as the result of the annual 
surplus extending over very many years, which had been collected as 
revenue over and above the actual requirements of the Company. It 
was true that as regards the expenditure of income by the New River 
Company on capital works, to which Mr. Stoneham referred in the Local 
Government Board report, the Auditor there took an opposite view to that 
held by the West Middlesex Company; but he there complained that the 
New River Company should thus spend income. 

The Cuarrman: I see by your tables that in 1887 you spent £13,781 on 
filtration and in 1888 £11,331, while in the next year it dropped to £5031. 
It is an odd coincidence that these large amounts should have been spent 
just at the time when there was nothing to divide. 

Mr. Pemser: I think it is merely a coincidence. 

Witness : I cannot say anything more than that it was a coincidence. 
The work was not done before it was required. 

Examination continued: As regarded the so-called revision of the 
capital of the Company, it was true that in 1852 Parliament reduced the 
nominal capital from £830,000 to £506,300, and made a similar propor- 
tionate reduction in the amount of the shares from £100 to £61; but this 
was not done for the reason stated by Mr.Gomme. The exact amount 
paid up by shareholders in respect of the nominal capital was only 
£395,450. But it was proved that the Company had expended out of 
income in respect of capital outlay £111,247. 

The Cuarrman: At that time you had power to spend your income in 
capital outlay ? 

Witness : Yes, Parliament sanctioned it being done. 

The Cuarrman: Why did they lop off the difference between £830,000 
and £506,300 ?—It was proved that, though some of the capital was 
raised at par and the shares were fully paid up, other capital issued at the 
beginning of the century, when public credit was very low, had been 
raised at no less than 70 per cent. discount. 

The Cuarrman: My question was why did not Parliament allow the 
full £830,000 ?—The authorized capital of the Company in 1852 was only 
£400,000. In order to get this, they issued 8300 shares of the nominal 
value of £100 each, for which the Company only received £395,450 ; and 
Parliament allowed what we actually received. 

Examination resumed: The capital of the Company, therefore, was fixed 
by Parliament at an amount actually in excess of what had been paid up on 
the shares ; and the Company were allowed to take into account as part of 
the paid-up capital the sum of £111,247, or thereabouts, and were given 
the statutory power of charging rates on the scale fixed by the Act of 
1852, for the purpose of paying a maximum dividend of 10 per cent. on 
this capital. Prior to 1852, the Company had no power to charge any 
sum for the supply of water except by agreement. By this Act they were 
also relieved from compulsory competition with other Companies ; and 
they were empowered to move their intake from the tideway at Hammer- 
smith, where they had been previously drawing water, to the Thames at 
Hampton. Therefore, when this capital was fixed, Parliament must 
have had fully in mind that the intake was going to be moved; and an 
increase of capital for this and other purposes was sanctioned by the Act. 
There was no foundation for the criticisms as to writing off for depreciation. 
Regarding the suggestion that the Local Authorities were very much in the 
hands of the Companies as to the charge made for water for street water- 
ing and flushing sewers, in 1888 the Paddington Vestry applied to the 
Magistrate at Marylebone Police Court to settle the rate to be charged by 
the West Middlesex Company; and the rate was fixed by the Magistrate 





at 8d. per 1000 gallons. In reference to the alleged increase of certain 
maintenance charges, witness pointed out that Mr. Gomme had omitted 
the items over which the Company had no control—rents, payments to 
the Thames Conservancy, and rates and taxes—which showed a greater 
increase than the others. The Directors watched carefully every item of 
expenditure, and permitted nothing beyond what was necessary for the 
proper working of the Company. The Company’s powers of supply, 
storage reservoirs (independently of those now being made at Staines), 
filters, engines, and other works, were quite sufficient for their present re- 
quirement, and if it were not for the demand for supplies to new houses, 
which would bring increased revenue, there would be no necessity for further 
expenditure for fresh works. The Company, though entitled to do so, did 
not increase the rates charged on any house in 1852, unless there was a 
change of tenancy or alteration in the supplies or premises, until the 
decision in the Dobbs case in 1884 rendered necessary a revision of the 
rates, which resulted in an increase of revenue. But even then the rates 
were not charged on the full “rateable value,” as the effect of the second 
revision which had to be made in consequence of Torrens’ Act in 1885 
was a further increase. The net income being more than sufficient to pay 
the statutory dividend, a rebate of 5 per cent. was allowed from Mid- 
summer, 1887, from all rates, whether charged on rateable value or under 
agreement, and from all meter supplies. This rebate was increased to 
74 per cent. from Christmas, 1890; and from Midsummer, 1894, to 10 
per cent. As regarded the consumers within the Company’s district, 
it was quite impossible that they would be benefited by any purchase. 
Having stated his objections to supply by meter for domestic purposes, 
witness remarked that considerable stress had been laid upon the benefits 
alleged to be derived by the Companies from quinquennial revisions due 
to the general increase of assessments without any alteration of the 
premises ; but it would be noted that the amount from which the Com- 
pany would benefit, after deducting the amount of the assessments which 
were lowered, was £12,354, which, at 4 per cent., would represent an 
increased income of £494. The assessments in these parishes were in- 
creased at the last revision by £12,826, on which rates had to be paid of 
more than £3000 per annum. The assessments were increased in 8944 
cases, and reduced in 14,271. 

Mr. M. W. Hervey, Engineer to the West Middlesex Water-Works Com- 
pany, having described the whole of the Company’s works as being in a 
thoroughly efficient condition, and with the addition of works in progress 


and in contemplation capable of meeting all the requirements of the dis- 
trict in the immediate future, went on to say that the area of supply in 
the Company’s district was 27 square miles, of which 94 square miles 
were in the county of London, and 17} square miles outside. The num- 
ber of supplies in these respective areas on December 31 last was: Inside 
the county of London, 62,262; outside, 21,128. The rate of increase 
of supplies was about five outside to one inside. At the present time, 
the Company were empowered to take 24,500,000 gallons per day from the 
River Thames; and when the works now being constructed under the 
Staines Reservoirs Act of 1896 were completed, the Company would get an 
additional 11,670,000 gallons per day, or, in case of emergency, 15,000,000 
gallons per day; thus giving an authorized take of 36,170,000 gallons, 
or, in case of emergency, 39,500,000 gallons daily from the Thames and 
the Staines reservoirs. Assuming the population to increase at the rate 
of 22-63 per cent. every ten years, it would amount in 1922 to 1,041,731. 
To supply this population with 35 gallons per head per day, would require 
36,461,585 gallons; so that the Company’s present authorized take of 
water would suffice till the year 1922. On the basis of the same decennial 
increase, the population in 1937 would be 1,411,967, and would require, 
at 35 gallons per head, 49,418,845 gallons, or (say) 10,000,000 gallons, 
per day beyond the present authorized draught of the Company, and the 
maximum supply from the Staines reservoirs now constructing. Witness 
estimated the capital expenditure necessary to provide for this increase 
at £1,250,000, was made up as follows: Additions to Staines reservoirs, 
£300,000 ; enlargement of reservoirs at Barn Elms, so as to add 25 per 
cent. to storage capacity, £50,000; covered reservoir, £50,000 ; filter beds, 
£150,000 ; mains, including 42-inch main from Hampton to Barnes, con- 
templated by the Company’s Bill of this session, £300,000 ; engines, boilers, 
and buildings, £200,000; and ordinary expenditure on services, £200,000. 
Since the severe frost of 1895, the Company had lowered all small mains 
and services known to be shallow to a depth of 3 feet below the surface of 
the ground—in all about 40 miles in length—at a cost, including other 
frost expenses, of about £33,000. Very few customers had made any 
alteration in their communication-pipes, either by laying them deeper or 
protecting them from frost; so that in the event of a similar frost to that 
experienced in 1895 the condition of things would be little improved as 
far as the actual supply into the houses was concerned. Severance between 
the county of London and the county of Middlesex would, as far as his Com- 
pany were concerned, lead to many difficulties and complications, which 
would be almost insuperable. Having refreshed his recollection of the 
exact particulars of cleaning a reservoir of the West Middlesex Company, 
which had been referred to, witness was able to state that the water area 
of this reservoir was 6 acres, the depth 16 feet, and it had not been 
cleaned out for thirty years, when it was cleaned in 1897 under his 
personal supervision. After all the water had been run off and the mud 
cast up in heaps to drain it as much as possible, it was found there was 
an average deposit of 8°42 inches of mud, in which there was at least 
50 per cent. of water. The total solid matter would, therefore, represent 
less than half this thickness of liquid mud. Theaverage thickness of the 
deposit was derived by dividing the area of the bottom of the reservoir 
into the actual measurement of the total mud in the reservoir which was 
ascertained as the mud was removed in barges. 

Mr, F. Tendron, Chairman of the Grand Junction Water-Works Com- 
pany, stated that they were prepared to carry out-all the works necessary 


for the supply of water to their district, either by themselves or in con- 
federation with the other Companies. Witness expressed the opinion 
that purchase would be no advantage to the consumers, because he 
believed that if the undertaking were left in the hands of the Company 
they would attain their 10 per cent. maximum dividend, and possibly pay 
off their back dividends, so as to enable them to give a rebate as soon as, 
if not sooner than, any public purchasing authority would be able to arrive 
at a similar financial result. He considered the present market price of 
£112 to £115 per £50 share of his Company really did not represent 
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anything like the full value ; and inasmuch as for the last two years the 
Company had been earning 9 per cent.—though they only paid 7} per 
cent.—he contended that if purchase should be decided upon, the under- 
taking should, in fairness to the shareholders, be bought, not upon present 
market value, but upon present and prospective income. 

_ The Commission then adjourned. 


The fifty-third sitting of the Commission was held yesterday at the 
Guildhall, Westminster—Lord Llandaff presiding. Mr. Tendron, Chair- 
man of the Grand Junction Water Company, was recalled. In the course 


of further examination by the Chairman, he handed in statements giving 
a description of the works of the Company, a table showing the average 
daily supply of water, a return as to the pumping and other mains, and 
a description of the engines and various other works; also financial re- 
turns as to distribution of capital, the ordinary and debenture stock, and 
the officers. He proceeded to put in elaborate estimates of the cost of 
the future needs of the district, calculated on varying bases of minimum 
flows at Teddington, of increase of population, consumption, &c. 


THE CORPORATION OF LONDON AND THE WATER QUESTION. 





Last Tuesday, a Grand Committee, consisting of the whole of the Court 
of Common Council of the City of London, sat at the Guildhall, to con- 
sider what action the Corporation should take with respect to the future 
supply of water to the Metropolis. The proceedings were private; but 
we learn from the “ City Press” that the following questions were submitted 
t> the Committee :— 

Is the Commit ee of opinion that the eight Water Companies shou!d be 
purchased on behalf of the public ? 

Is the Committee of opinion that such purchase should be effected by 
the London County Council alone, or by a Joint Committee constituted by 
statute in accordance with the previous agreements providing for a seven- 
eighth representation in respect to the London County Council and a one- 
eighth in respect to the Corporation ? 

Does the Committee approve of the functions and duties delegated to the 
Water Companies as provided by the County Council Bill ? 

Does the Committee consider that any alteration should be made in the 
existing method of charge for water, and, if so, that such alterations should 
form part of the Bill ? 

According to the above-named authority, a private circular had been 
issued to members, in which it was stated that the Stock Exchange 
valuation of the Companies’ undertakings on Dec. 31, 1896, was 39 
millions; but that the actual share and loan capital (at par value) was 
16 millions, and that the average return to the investor was 3 per cent. 
Four Water Bills, the Committee were reminded, were being promoted by 
the London County Council this session; one dealing with the purchase 
of the Companies’ undertakings, the second and third giving effect to a 
scheme for bringing water from Wales, and the fourth providing for the 
financial arrangements involved in the three preceding Bills. Another 
circular, signed by Mr. Henry Clarke, was placed before the members. It 
opened with the following statement : ‘‘ Of the various methods of dealing 
with the Companies—viz., compulsory purchase as proposed by the 
London County Council, control without purchase, and negotiation with 
the view to friendly purchase—the last is the one which forms the basis 
of the scheme here submitted. The first has been tried, the second is con- 
sidered impracticable, and the question is ripe for negotiation.” The 
memorandum concluded with the subjoined remark : ‘‘As to the Companies’ 
view of the transfer, it is notorious that they are weary of the con- 
tinua!l menace of compulsory purchase; and they are conscious that it is 
alleged that their dividends have been increased by illegal charges, and 
that they have no monopoly. Neither can they forget that when in 1880 
it was proposed to pay them 32 millions, the Metropolitan Board, the 
City Corporation, and the Vestries asserted that this was 9 millions 
too much, and offered fierce opposition, which proved disastrous to the 
Government. No doubt, therefore, they would welcome negotiations on 
reasonable terms, particularly as they have to face an expenditure 
variously estimated at from 10 to 20 millions for storage reservoirs, or 
even more for a supplemental supply.” 

The meeting lasted just two hours; but no definite result was arrived 
at. Mr. W. H. Pannell, in the absence through illness of Mr. Clarke, 
moved the following resolution : ‘‘That a Water Authority of a representative 
character should be constituted, and that on such a body should devolve 
the responsibility of determining questions affecting the source, the nature, 
and the price of the water supply of the Metropolis.” To this the fol- 
lowing amendment was proposed: “That the most effective means for 
conducting satisfactorily the water supply of the Metropolis will be the 
formation of a body composed by an amalgamation of the existing Com- 
panies, their united directorates forming a Statutory Water Council, after 
adjustment of their various financial interests; thus leaving the whole 
control in the hands of men of mature experience, and practically 
acquainted with the work.” A subsequent amendment was moved by 
Mr. Ashby, to the effect that, ‘‘ Inasmuch as the whole question is now 
under the consideration of a Royal Commission, no action shall be taken 
by the Corporation until after that Commission reports.” The motion 
of Mr. Pannell was negatived by a large majority ; and the amendment of 
Mr. Ashby was carried. 





THE PROPOSED WELSH WATER SCHEME FOR LONDON. 


As briefly noticed in the article on ‘‘ Water and Sanitary Affairs” last 
week, a discussion on the above subject took place at a meeting of the 
Sanitary Institute at the Parkes Museum, Margaret Street, W., on the 
8th inst. It was evoked by a paper on ‘“‘ The Supply of Water to London 
by the Welsh Scheme,” prepared by Mr. R. E. Middleton, and read in 
his absence by Mr. Walter Hunter, co-Engineer with Mr. Middleton to 
the Staines Reservoirs Joint Committee. Sir Dovantas Gatton, Vice- 
President and Chairman of the Council of the Institute, presided. 

Mr. Hunter prefaced the paper by remarking that, while concurring 
generally in Mr. Middleton’s several conclusions, he did not hold himself 





responsible for his details, though he had no doubt, from the author’s 
point of view, they were accurate. Mr. Middleton referred to the find- 
ing of Lord Balfour of Burleigh’s Commission in 1892, that the present 
sources of water supply for London were of unexceptional quality and 
ample in quantity, and said that notwithstanding this decision by a 
Commission appointed at the request of the London County Council, 
notwithstanding the fact that in 1896 Parliament granted to the Staines 
Reservoirs Joint Committee power to deliver an additional quantity of 
35 million gallons of water daily, and in 1898 gave to the Southwark and 
Vauxhall Company power to take 203 million gallons a day in excess of 
their authorized draft from the Thames, and notwithstanding that their 
witnesses had declared their intention of maintaining a supply of 
1854 million gallons a day from the river, the County Council had 
deposited Bills for the construction of reservoirs in Wales, and aqueducts 
to bring water therefrom to Elstree, and thence to the London consumer, 
utterly regardless of the finding of Lord Balfour’s Commission, of cost, 
and of the consumers’ and ratepayers’ interests. Having sketched the 
scheme of the Council, the author proceeded to state that neither the 
Yrfon nor the Wye would yield anything like the quantity of water 
required from them day by day without storage; but the Thames 
would yield a far larger daily supply without storage than the Wye and 
the Yrfon, and equally would it yield a far larger supply with storage 
than would those rivers. If so large a supply was available near home, 
it might well be asked why they should go to Wales, especially as, on the 
showing of the County Council, the cost of bringing the water would be 
greatly in excess of the cost of drawing a similar quantity from the 
Thames, storing so much of it as was required for use in the summer, 
when the flow of the river was comparatively small, and pumping the 
whole quantity for the supply of the several districts. If decided upon, 
the Welsh scheme would by 1948 have cost £61,500,000, as compared 
with £18,250,000 if the Thames were drawn upon. If London were in 
the position of Manchester, Liverpool, or Birmingham, with supplies 
exhausted, and without the possibility of augmenting them, except by 
going to some distant watershed, people in London could but make up 
their minds to go to Wales or elsewhere to obtain a further supply ; but 
when it was shown that the magnificent river flowing through the 
Metropolis could afford a more than sufficient supply of water of the best 
quality, and at far less expense, the reason for going to Wales dis- 
appeared. Should the ratepayers of London persist in the introduction 
of a supply from Wales, they would regret it once only, and that once 
would last as long as they lived. 

Major Frower, Sanitary Engineer of the Lea Conservancy, speaking 
mainly for the Lea district, said he had had the honour of being a witness 
before Lord Balfour’s Commission, and the conclusion come to was not 
to go to a foreign source for the supply of London, but to take care of the 
resources already possessed. The Staines reservoirs scheme was being 
completed ; and he did not think when it was finished there would be 
any reason to complain of the want of water from the Thames and the 
other home sources. It might be very nice to go to Wales for water ; 
but how did we know that we should get it pure? How would London 
people like peaty water? It was objected that the London water was 
very hard ; but it was very healthy, and London stood a long way above any 
other town in the country in regard to health. It was necessary to con- 
sider what was the decomposing effect of soft water on lead pipes. If we 
were going to build a new London, we might think of getting a supply of 
water from another quarter; but his contention was that so long as we 
had got such sources of supply as we already possessed, the proper thing 
to do was to take care of these, be content, and be thankful with the 
Thames, the Lea, and the very large subterranean sources of supply in 
the watersheds of these rivers. 

Dr. Cutips thought Mr. Middleton had made out a very good case for the 
existing supply, and against going to Wales. If his figures were correct, 
he clearly established the fact that fifty years hence there would be a suffi- 
cient supply from the watershed areas of the Thames and the Lea without 
going farther afield. As to the quality of the London water, chemical 
and bacteriological analyses showed that it was reasonably pure, and that 
the quantity of foreign matter was infinitesimal; while the mortality 
reports did not show any excess of diseases conveyable by water. 

Dr. Wri.oveHsy said he was decidedly opposed to the Welsh scheme. 
He could not view entirely without misgiving further abstraction of the 
deep water of the London basin by the sinking of wells. The store 
which had been accumulating for ages would in time be reduced, if the 
additions to it were less than the quantities taken away. But if we had 
to go farther afield, there was one source of supply which had never yet 
been adequately recognized. He referred to the fact that along the coasts 
large quantities of water found their way to the sea by underground fis- 
sures, by the tapping of which great stores of water might be secured. 

Mr. Rumspy was in favour of the Welsh scheme, believing that it 
would secure a purer supply of water, at less cost in the long run, than 
could be obtained from the Thames or the Lea. He thought that even 
somewhat peaty water from the Welsh watersheds was preferable to the 
microbe-abounding waters of the Thames or the Lea. 

The Cuarrman said it had been abundantly proved that the filtration 
of water, as now practised in London, gave the inhabitants a most 
admirable supply ; and there was no strong evidence to show why we should 
go to the enormous expense of bringing water from Wales. As to the 
bogey of bacteria, it was well known the bacteria were kept in check very 
much by sunlight and filtration, and he should prefer that we should 
improve the means already at hand, and not adopt the Welsh scheme. 

The discussion closed with votes of thanks to the author and reader of 
the paper, as well as to the Chairman. 


— 


GRAND JUNCTION WATER-WORKS COMPANY. 





A Special General Meeting of the proprietors of this Company was held 
on Wednesday, at the Offices, South Molton Street, W., under the presidency 
of Mr. F. Tenpron, to consider the Bill proposed to be introduced into 
Parliament for improving and facilitating interecommunication between 
the mains and works of the Metropolitan Water Companies. 


The Secretary (Mr. J. Goodwin) having read the notice calling the 
meeting, 
The Cuarrman stated that the Bill was brought forward by all the 
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London Water Companies. He was quite sure the proprietors would 
approve anything that was done, not only in the general interests of the 
Water Companies, but also for the good of the public—and especially 
when the object in view was to prevent any portion of the districts of any 
one of the Companies from suffering seriously in case of accident or of 
an extraordinary drought like that which they had to encounter in the past 
year, and which so seriously affected East London. There was a strong 
desire on the part of the Local Government Board that the portion of the 
work that fellon the Grand Junction Company should be pushed on at once ; 
and there was a clause in the Bill which would relieve the Company from 
any responsibility for work which they had to do at the present time, and 
in doing which it might to any extent exceed the present powers of the 
Company. The measure would in all probability have the support of the 
Local Government Board; and there was no doubt in the minds of the 
Directors that the Bill would be looked upon as a right action on the part 
of the Companies in the discharge of their duties to the great public of 
London. He concluded by moving a resolution approving the Bill “ sub- 
ject to such additions, alterations, and variations as Parliament may think 
fit to make therein, and as the Directors shall approve.” 

The Right Hon. Lord Knutsrorp seconded the motion. 

Mr. Maxrys asked whether the Bill which the Government were pro- 
moting for a similar object would affect the Bill of the Companies. 

The Cuarrman could not answer this question, because they had merely 
seen what had been stated in the Queen’s Speech. Whether the Govern- 
ment Bill would be the same in principle as that of the Companies, or 
what the Government intended doing, they could not say at present. He 
added that the Bill before the meeting provided for the division of the 
interest on the stock raised between the various Companies in certain 
proportions according to the value of their respective water-rentals. 

Mr. Maxis understood the Chairman to state that the clause in the 
Bill referred to, as to the Company exceeding their powers with respect 
to expenditure, was with the consent of the Local Government Board or 
the Government. 

The Cuarrman: At the request, we may say, of the Local Government 
Board; and therefore, in honour, the Government are bound, whatever 
Bill comes forward, to see that the Company are indemnified against the 
consequences of any action or expenditure they may incur at the present 
time. They might take it for granted that the Directors would not have 
done what they had done, and what they were doing, in this matter 
unless it had been at the desire of the Government; but the desire was 
readily complied with by the Company, because they felt the absolute 
necessity of doing everything possible to prevent East London from suffering 
in case of another drought such as that passed through last year—though 
according to experience such a year was not due for another century. 

The resolution was unanimously carried; and the proceedings then 
terminated, 





THE POLLUTION OF RIVERS. 





A Deputation from various District Councils in the Thames water- 
shed waited on the Conservators on Monday last week, at their offices 
on the Victoria Embankment, on the subject of the exercise by them of 
their powers under the Thames Conservancy Act, 1894, for preventing 
the pollution of the river. Sir F. Dixon-Hartland, M.P. (the Chair- 
man), and a number of members of the Conservancy Board were 
present. Viscount Valentia, M.P., in introducing the deputation, said 
that it consisted of representatives from the District Councils in the 
counties of Berkshire, Buckinghamshire, Hertfordshire, Gloucestershire, 
Oxford, Surrey, and Wiltshire, who, while being fully impressed with 
the importance of the Thames being preserved from contamination by 
drainage or other impurities, thought that, in those cases where 
pollution of minor streams occurred, which was not likely to affect 
the purity of the main river, owing to the water becoming purified 
by the natural process of filtration, the Councils should not be called 
upon to incur expenditure beyond the means of the localities concerned. 
The object of the deputation was to suggest that the requirements of the 
Conservators might be met by instructions to their inspectors to take 
their samples only at the outfall of the brooks and minor tributaries 
into the larger streams or the main river. They also thought that 
the District Councils should have notice sent to them of the time and 
place where such samples would be taken, in order that they might 
secure a comparative analysis. Mr. White, Chairman of the Headington 
Rural District Council, Oxfordshire, and Mr. Harry Bevir, Clerk to the 
Cricklade and Wootton Bassett Rural District Council, having offered 
some remarks, Sir F. Dixon-Hartland, in reply, stated that the powers 
vested in the Conservancy Board affected about 100 District Councils ; 
and, of course, it was the object of his colleagues and himself to act 
honestly and considerately towards the whole of those bodies. This was 
not the first deputation they had received. In 1896 one waited on 
them, headed by Lord Jersey; and he was pleased to say that the 
gentlemen who formed it went away satisfied with the explanations 
given to them. He had to point out to the present deputation, as he 
had done to the previous one, that the Conservators were bound to 
see that the Act of 1894 was complied with. They had no power to 
exempt any Council from its provisions; but, whenever they found 
that an attempt was being made to carry out what the law demanded, 
they not only avoided exercising any undue pressure, but, on the con- 
trary, rendered all the help they possibly could. The Board were always 
quite willing to let Councils know where and when samples would be 
taken by their inspectors. They did not give them three or four days in 
which to alter existing facts, or do anything to purify the water. They 
were, however, quite ready to give notice in the morning that, at 
such and such a time during the day, their inspector would take samples 
from a given place. Since 1894 the purity of the water of the Thames 
had been improved by one-third. Pollutions had been diverted from 
362 places above the water intakes, and this from a district with nearly 
500,000 people. He thought, from what he had said, it would be ad- 
mitted that the Conservancy Board had succeeded in doing an important 
work ; and that, in carrying out their duties, they were as considerate as, in 
view of their responsibility to the public, they had any right to be. 

On Tuesday, a conference, convened by the Council of the Sanitary 
Institute, to consider the subject of river pollution and the necessity 





for further legislation in the matter, was held in the rooms of the 
Institute at the Parkes Museum, Margaret Street, W. The chair was 
occupied by Sir F. Sharp Powell, M.P., who said they must all recognize 
the injury done to the public health, especially the health of the 
working classes, by the state of many of our rivers. The subject had 
already occupied the attention of Parliament; but the law on the 
question was at present unsatisfactory. The time had now come for a 
full and comprehensive reform. Dr. Childs moved a resolution to the 
effect that local Sanitary Authorities should conduct regular inspections 
and examinations of water, and for this purpose should have free 
access to any land and premises from or through which water is 
supplied for domestic purposes. Mr. Willis Bund (Chairman of the 
Worcestershire County Council) moved, as an amendment, that ‘‘ County 
Councils” should be substituted for ‘Sanitary Authorities.” Mr. 
Hobhouse, M.P., thought the oflicers of the Sanitary Authorities as 
well as of the County Councils should have the suggested powers ; 
and the resolution was eventually carried in an amended form—the 
words “ local Sanitary Authorities ” being deleted, and “ officers of local 
Sanitary Authorities and County Councils” substituted. Resolutions 
were also passed to the effect that special Water Authorities should 
be appointed for each group of gathering-grounds in the kingdom, in 
addition to, but not superseding, the officials of the several Councils ; 
and that wilful or negligent pollution of any water supply should 
be treated as a penal offence. Sir J. Hibbert moved that the con- 
ference should approve and support the Rivers Pollution Prevention 
Bill to be introduced into Parliament during the present session by 
Sir F. Sharp Powell; and the motion was carried after some discussion. 
It was further decided to communicate to the Local Government Board 
the resolutions passed by the conference. 


NOTES FROM SCOTLAND. 








From Our Own Correspondent. 
Saturday. 

‘“‘ Municipal murders” is a strong expression to employ, yet it was used 
in the Glasgow Town Council by Bailie Battersby, when speaking this 
week upon the subject of the fixing of stop-cocks upon gas service-pipes. 
Bailie Battersby is perhaps to be excused for the strength of his language, 
for in the Renfield Street fire, which he referred to, a son of his was 
one of the victims. The subject was introduced by a question about the 
examination of old gas-pipes, to which Mr. R. M. Mitchell, the Convener of 
the Gas Committee, replied that four squads of men were continually at 
work examining gas-pipes, and, where necessary, repairing them. Now 
I scarcely think this was the answer which the gentleman expected, be- 
cause his question was put “ in view of recent gas explosions, some of them 
of a serious character ; = and therefore I take it that what he was thinking 
of was gas-pipes and fittings inside the houses, whereas the four squads 
of men are mostly engaged on street work. Street inspection and repair 
is most valuable, and house-to-house inspection would be equally so; 
but it is not necessary where there is occupation, because the occupants 
of the house may be expected to call attention to escaping gas. Nearly 
every case of disaster is found to occur where there are houses which are 
unoccupied, or where gas is not used. It might be a question for the 
Committee to consider whether some sort of inspection could not be 
made of the gas-fittings in such places; and if it were found that the 
use of gas had been altogether given up in a tenement, a stopcock could 
be put on at the street, which would prevent gas getting into the building. 
Cases where the use of gas might be only partially given up in a tenc- 
ment would be more difficult to deal with; but the same rule would 
apply. Where dwellings were occupied, the inhabitants would, in nearly 
every case, protect themselves. For the inspection of uninhabited houses, 
the Gas Department would require the co-operation of house factors, 
who, it might be for a consideration, could keep them informed when 
houses became vacant. There would be a weakness in this arrange- 
ment, in respect that in the poorer districts, where almost all the 
accidents occur, houses "are always being vacated, but may be only 
empty for a week. It might be, then, that a quarterly or half-yearly 
inspection of the books of house factors, with a view to discovering what 
houses had stood vacant for a considerable period, would suffice. There 
is this always, as a further weakness of any arrangements which may be 
made, that in the poorer districts the most objectionable custom prevails 
of sub-dividing houses into dwellings of one or two apartments ; and in 
such cases, of course, no system of stopcocks which can be devised 
would be workable. It is a subject from which it is impossible to wholly 
eliminate risk. It can only be lessened; and the lessening is, from 
circumstances which the Gas Committee are not responsible for, all the 
more difficult in the poorest localities. The poor have many risks to take, 
on account of their poverty ; and this is one of them. 

The Corporation had appointed a Special Sub-Committee to consider 
the subject of stopcocks. The Sub-Committee procured the following 
joint report from the Gas Engineer (Mr. W. Foulis), the Master of the 
Fire Brigade (Mr. W. Paterson), and the Master of Works (Mr. J. Whyte) : 
‘On all the larger supply-pipes leading into buildings, and on service- 
pipes 14 inches in diameter and upwards, which have been laid during 
the last twenty years, stopcocks are fixed in the footpath or street. Ser- 
vice-pipes under 14 inches in diameter, leading into tenements or build- 
ings which have been fixed during the last six years, or since the Police 
Act of 1892 came into force, are fitted with stopeocks fixed in- a -con- 
venient position. These stopcocks are seldom, if ever, used—and that 
only after it has been ascertained that all the stopcocks in the houses 
have been shut off. This precaution is absolutely necessary, as, if the 
gas were shut off while the interior stopcocks were left open, it might 
lead to serious results on the gas being again turned on. In the case of 
fire occurring in a building or tenement, the gas cannot, without serious 
inconvenience, be shut off during the initial stages of the fire, as it is 
absolutely necessary that the firemen and others should have light to 
see their way about the premises. The stopcocks where underground 
are, of necessity, placed in the footpath close to the building ; and during 
the last twenty years there have only been one or two cases in which 
it has been possible to get at these stopcocks while a fire was in pro- 
gress. The quantity of gas escaping from the ordinary service-pipes is 
seldom, if ever, sufficient to cause inconvenience or to increase the extent 
of a fire; and in the case of the larger service-pipes, the safest and most 
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practical method of cutting off the supply of gas is to cut and plug the 
main-pipe at each end of the building affected. This is the course 
usually followed. The cost of putting stopcocks on the service-pipes not 
already fitted would be very great; and, taking everything into con- 
sideration, we do not think that any practical advantage would be secured 
thereby. It is right to mention that a number of experienced men are 
kept on duty at the workshops of the Gas Department day and night, 
who are in telephonic communication with the fire office; and one man 
from the gas office is stationed at the central fire office during the night. 
These men are at the call of the firemaster, and attend all fires to carry 
out his instructions. A suggestion seems to have been made that valves 
should be fixed on the mains in each street; but it would be quite im- 
practicable to use such valves, if they were fixed. The inconvenience 
and risk of shutting the gas off a street and putting every house in dark- 
ness, especially during the excitement caused by a fire, would be so great 
that no one with a knowledge of the circumstances would dare to do it.” 
This report came before the Town Council on Thursday; and its adop- 
tion was moved. It was then that Bailie Battersby made the remark to 
which I have referred. He thought that a moral responsibility for those 
deaths rested somewhere ; and he made the assertion, for which there is 
no evidence, but only gossip, that in the case of the Renfield Street fire, the 
men lost their lives on account of an explosion of gas. I think such a 
notion is scarcely credible. A building burning from top to bottom is 
scarcely the place where an explosion of gas of such magnitude as would 
bring down a wall four storeys high would occur. Bailie Battersby moved 
that the Gas Committee should reconsider the matter. In the course of a 
short discussion on the subject, Bailie Fife said the cost was never an 
element which the Gas Committee took into consideration in connection 
with any improvement that was necessary; and he thought that the 
report might be taken back by the Committee. Mr. Mitchell agreed to 
take it back for further consideration. 

There is to be an International Exhibition in Glasgow in 1901, of some 
pretension ; and the Corporation Gas Department have agreed, in order 
to assist the undertaking, that in all cases gas used by exhibitors of appli- 
ances and machines for the use of gas—such as lighting, heating, and 
cooking, gas-engines, &c—be given free; and that all gas used for other 
purposes be paid for by the Executive Committee of the Exhibition at the 
then current rate. The Committee also recommend that the pipes neces- 
sary to supply gas up to the general meters be laid at the expense of the 
Gas Department. 

The Paisley Corporation had before them on Tuesday a minute of the 
Gas Committee, containing a report by the Gas Engineer (Mr. G. R. 
Hislop) upon the proposed extensions at the gas-works, and stating that 
the Committee had resolved that the extensions be proceeded with. The 
Committee recommended that, with a view to the providing for these 
extensions, and others which may be necessary during the next five years, 
application should be made to the Secretary for Scotland, for a Pro- 
visional Order empowering them to borrow £25,000. When the recom- 
mendation came before the Corporation, ex-Provost Clark moved that 
they should not make such an application. He had no intention, he said, 
of discouraging any necessary extensions at the gas-works ; but he was 


of opinion that, with the price they were paying for gas, and with proper 
financing, they would be able to get along without these further borrowing 
powers. The recommendation of the Committee was adopted by thirteen 
votes to four. 

The Gas Committee of the Dundee Town Council met on Tuesday 
last at the gas-works, as agreed upon, to consider the proposals for the 
extension of the works. It is intimated that they carefully inspected the 
plans prepared by the Manager (Mr. W. M‘Crae), and also the ground ; 
and that, after discussion, it was resolved to send a deputation of two or 
three of their number to Glasgow to consult Mr. W. Foulis on the whole 
subject. If these extensions (provided they are ever completed) should 
not be in all respects what they ought to be, no one will be able to say 
that any defect which might exist would be due to want of consideration 
on the part of the Corporation. 

It is somewhat curious that almost precisely the same procedure is 
being followed in connection with the new gas-works for the Corporation 
of Perth. The contract for the retort-house portion of the work was 
given a long while ago to West’s Gas Improvement Company ; but, on 
account of the cost of the whole works, when estimated for, being found 
to be much more than had been anticipated, the Contractors were 
requested to hold their hand, which they agreed to do. The Com- 
mission called in Mr. Foulis, of Glasgow, to advise them as to how to 
keep the cost within the limits they desired. There have been intima- 
tions, from time to time, as to how the negotiations were proceeding ; 
and they appeared to be progressing favourably, if slowly. It seems that 
West’s Gas Improvement Company have sent in a new estimate for the 
contract. In connection with it, Mr. West was in Perth recently, and 
saw the Works Committee of the Gas Commission. He explained what 
had been done, and urged that the work should be proceeded with at once, 
as the great delay was prejudicial to his firm. The Convener of the 
Committee (ex-Bailie Cuthbert) said that he had shown the specifications 
to Mr. Foulis, who desired that the chimney of the retort-house should be 
raised to 100 feet in height, and should be extended in diameter to 7 feet. 
Mr. West was of opinion that there was no necessity for such an increase 
in size; but he offered, without any addition to the price, to heighten the 
chimney to 85 feet, and to increase its diameter to 54 feet. The Com- 
mittee resolved to lay this offer before Mr. Foulis ; and, if he agreed to 
it, West’s Gas Improvement Company should be instructed to at once 
proceed with the contract. 

The Works Committee of the Perth Gas Commission on Monday pro- 
posed a modification of their coal contract, the like of which is not often 
heard of. They have dispensed with the use of the oil plant, and they 
find it necessary to purchase 2000 tons of cannel. But, to add 2000 tons 
of cannel to the quantity of coal estimated for, would disturb their financial 
arrangements; and so it was recommended by the Works Committee 
that 2000 tons of splint should be pushed out of this year, and into the 
next. The Committee gave the Manager power to purchase 2000 tons of 
Niddrie and Benhar cannel. The recommendation of the Committee was 
laid before the Commission on Monday; and it was opposed by Bailie 
Wright, the ex-Convener of the Works Committee, not on the proposal to 





purchase cannel, but on the proposal to restrict the splint. He was able 
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to show that if the splint coal were not taken till after April 30, the Com- 
missioners would have to pay 1s. per ton more for it, which would repre- 
sent a loss to them of £100. The proposal of the Works Committee was 
disapproved of by 16 votes to 2; whereupon Mr. Cuthbert, taking the 
decision as a vote of want of confidence in him, tendered his resignation 
of the convenership of the Committee. Of course, I have not full infor- 
mation before me ; but it does seem to me a matter of doubtful advantage 
to buy dearer coal in substitute of cheaper, with the knowledge that in 
addition to paying more for the cannel in the meantime, the Commis- 
sion would, two months hence, have the price of the splint raised upon 
them by £100. 

We in Scotland have escaped the violent storms which have raged in 
the South, and have, instead, had a number of exceedingly spring-like 
days. High tides have prevailed, and have done some mischief. So far 
as gas-works are concerned, the only damage I have learned of is at 
Monifieth, where part of the site of the works which are being erected 
there has been washed away by the sea. 

Monifieth is a freshly created burgh, near Dundee; and in it there is a 
newly formed Gas Company, which was promoted by leading inhabitants 
after they failed to get the community to adopt the Burghs Gas Supply 
Act. Ever since the formation of the Company, there has been bad feel- 
ing in the Police Commission, some of the members of which, without 
any apparent reason, have endeavoured to upset the arrangements which 
have been made between the Commission and the Company, as well as 
to discredit the public spirit of those who are connected with both bodies. 
There have been repeated scenes on this account at the meetings of the 
Police Commissioners. The last was on Tuesday night. After a pretty 
long discussion, the Commissioners, by 5 votes to 3, adopted a resolution 
to the effect that the lamp-posts, newly erected, be removed from the 
streets, and placed in the Commissioners’ yard. 

The Stirling Gas Company appealed against the valuation of their 
works and plant having been raised by the Magistrates of the burgh from 
£1700 to £2685. They asked for a reduction to £1880. The appeal was 
heard by Lord Kyllachy and Lord Stormonth-Darling in Edinburgh, last 
Wednesday. I was present to see if anything of interest might come out 
of the situation; but almost nothing did. The only remark of conse- 
quence was by the Counsel for the Company, who said that the relations 
between them and the Corporation were very strained. The Corporation 
opposed the Company being incorporated last year, and were unsuccessful. 
He did not know whether or not this had anything to do with the matter ; 
but he maintained that the Magistrates had erred in fixing the valuation 
too high. The Company claimed deductions from their free revenue in 
respect of the pension they pay to Mr. Watson, their late Manager, which 
they consider a legitimate charge upon the works; in respect of stoves; 
of fire insurance; and of interest upon tenants’ floating capital. This 
they put at £12,500. The Court refused the appeal, because it had not 
been properly stated. Instead of giving them a ravel of arguments, the 
case (stated by the Magistrates) should have given the facts found proved, 
and the grounds upon which they went. If the Magistrates had been 
asked to state a case properly, and had refused, the Court would have 
sent the matter back to them, or would have sustained the appeal. This 





decision would not prevent the Company coming up another year with a 
properly stated case. There was some talk about the information which 
the Company gave the Magistrates. Counsel said they had their books 
in Court, and offered to show them. Lord Stormonth-Darling thought it 
would have been better if they had put the Manager, or someone, into the 
witness-box, to speak as tothe books. There would then have been infor- 
mation which the Appeal Court could have proceeded upon in deter- 
mining whether the Magistrates had, or had not, formed an erroneous 


judgment upon the facts. 
$e 


CURRENT SALES OF GAS PRODUCTS. 


Liverroot, Feb. 18. 

Sulphate of Ammonia.—A fair amount of business has been done ; 
but makers have offered their production freely, and some further decline 
in values has to be recorded. The closing quotations are £10 1s. 3d. to 
£10 3s. 9d. per ton, delivered f.o.b. at the ports. Consumers abroad have 
been very difficult to move, unless at a further decline ; there being specu- 
lative sellers for March delivery at below the equivalent of prompt prices. 
The spot buying has consequently again been mainly for ‘‘ covering ” sales 
for February delivery. In the forward position, no first-hand business is 
reported, although the London quotation for February-June delivery has 
been reduced to £9 18s. 9d. per ton, Beckton terms. 

Nitrate of Soda is steady at 7s. 74d. per cwt. for good, up to 7s. 9d. per 
ewt. for refined, quality. 

Lonvon, Feb. 18. 

Tar Products.—A good deal of benzol is changing hands; but prices 
do not respond to the noticeable increased activity. On the contrary, 
nineties are quoted slightly less. The steady demand for solvent and 
heavy naphthas continues; and it looks as if these bye-products will 
survive the extraordinary depression which has come over the lighter 
productions from tar. Creosote keeps firm with a good demand ; and to 
show the extraordinary condition of trade, many distillers are running 
the whole of their early products through their stills into creosote. 
Crude naphtha, as a matter of fact, is no better value than good creosote 
oil. Anthracene is still without interest; but a lessened production all 
round is bound sooner or later to bring about a change in this article. 
Pitch is steady, with an inclination to better prices. A large business 
is being done; and with the further advance in the cost of coal, and 
other fuel, it is just possible that pitch may see better prices before the 
end of the season. 

Values are as follows: Tar, 13s. to 19s. Pitch, east coast, 24s. 3d.; 
west coast, 22s. 3d. Benzols, 90's, 74d. ; 50’s, 84d. Toluol,1s. Solvent 
naphtha, 1s.13d. Heavy naphtha,1s. 2d. Crude, 39 per cent.; naphtha, 
34d. Creosote, 3d. Heavy oils, 55s. Carbolic acid, 60’s, 2s. Creosote 
salts, 40s. Anthracene, nominal, “ A,” 4d.; ‘ B,”’ 23d. 

Sulphate of Ammonia.—Buyers are fighting a little shy, and market 
quotations are slightly lower. It is possible this is but a temporary de- 
pression ; but business has been done at a price corresponding to about 
£10, less 34 per cent., at all ports. Stocks in makers’ hands are light, 
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and it is known that large business has been booked by middlemen for 
spring delivery. The home demand is beginning, and is likely to be a 
record one this season. 
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COAL TRADE REPORTS. 





From Our Own Correspondents. 

Lancashire Coal Trade.—The settlement with regard to the wages 
question, though in some quarters it is looked upon as conceding an 
advance in wages which prices do not at present justify, is generally con- 
sidered a very fair arrangement. The most satisfactory feature is that 
it practically fixes the basis of wages for the ensuing twelve months; 
while the advances which are to be granted will come into operation at 
the most convenient periods for the coal trade. The first portion of the 
advance, conceding to the men 5 per cent. above the present rate, does 
not commence until April, when the inquiries for gas-coal contracts begin 
to be sent out; and the opinion generally expressed is that the increase 
in wages will justify collieries in holding out for correspondingly higher 
prices on contracts for gas coal. To a similar extent this will also apply 
to the large contracts for locomotive fuel, which come upon the market 
about the same time. Of course, it is too early at present to obtain any 
reliable indication as to the prices collieries are likely to fix for next 
year’s gas coal contracts; but so far as can be gathered, it is not impro- 
bable they will ask a further advance of from 9d. to 1s. over last year’s 
rates, and a similar advance on locomotive fuel. The second portion of 
the advance in wages, which comes into operation in October, will still 
further operate in tending to check any easing down in prices that usually 
takes place during the summer months on the better qualities of round 
coal; and it seems tolerably certain that the rates now current will be 
generally maintained, with a probability that there may be some further 
advance when the ensuing winter season’s demand sets in. As to the 
general condition of trade, it remains very much as reported last 
week. List rates are fully maintained at 12s. to 12s. 6d. per ton at the 
pit for best Wigan Arley, 10s. 6d. to 11s. for Pemberton four-feet and 
seconds Arley, and 9s. 6d. to 10s. for common house coal. Other. descrip- 
tions of round coal, continue in brisk request, and very firm at the full 
prices that have been ruling recently; good ordinary steam and forge 
coals readily fetching 8s. 6d. to 9s. per ton at the pit on inland sales. 
Most of the Lancashire collieries remain very firm at the full prices quoted 
of late; common sorts averaging 4s. 9d. to 5s. per ton at the pit, 
medium 5s. 3d. to 5s. 9d., and best 6s. 3d. to 6s. 9d. For shipment, 
there is not more than a moderate inquiry; but as there are no surplus 
supplies which are being pushed on the market, prices are strongly 
maintained. They average 9s. 6d. per ton for common steam coal at the 
Garston Docks, 10s. at the High Level, Liverpool, and 10s. to 10s. 6d. at 
the Partington tips of the Manchester Ship Canal. 

Northern Coal Trade.—There has been rather more irregularity about 
the coal trade of the North; the demand having increased for steam 
coals, while for some classes of Durham coals there has been a falling off 
which has been reflected in the price. In best Northumbrian steam 





coals, the price is now about 11s. per ton f.o.b. for prompt delivery ; but 
for forward delivery there are higher quotations. Second-class steam 
coals are about 9s. 9d. per ton, and steam smalls 4s. 9d. In the gas coal 
trade, the settlement of the contracts for Stockholm at an advance of 
about 1s. 9d. per ton on the rates that prevailed last year has been 
followed by the decision in the Bordeaux contracts ; and, allowing the 
usual freight, it is said that a part of these have been allotted at a price 
that is equal to about 7s. 9d. per ton f.o.b. ; though the exact quotation 
seems a little doubtful as yet. Gas coke is in fuller demand, with little or 
no alteration in price. 

Scotch Coal Trade.—The demand for all classes of coal improves. 
In the West, the miners are displeased at the refusal of 6d. per day ad- 
vance, and are holding idle days to discuss what they should do in the 
circumstances. In Fifeshire, also, the wages question is still an open one. 
Till now the miners have been working very steadily, and there have been 
large outputs; but the coal has been eagerly taken up, chiefly to replenish 
stores which had been let down. The near approach of the shipping 
season is also leading to inquiries for forward delivery. A miner’s wage 
at the present time is stated to be 6s. 3d. per day; so that there is little 
likelihood of their securing an advance. They may, however, succeed in 
dislocating trade, by forcing on a dispute with the coalmasters. The 
prices quoted are: Main 9s. 3d. per ton f.o.b. Glasgow, ell 9s. 9d. to 
10s. 6d., and splint 10s. 6d. The shipments for the week amounted to 
148,419 tons—a decrease of 18,605 tons upon the preceding week, but an 
increase of 39,665 tons upon the corresponding week of last year. For 
the year to date, the total shipments have been 810,588 tons—an increase 
of 40,962 tons over the same period of last year. 


a> 
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The Ramsden Water-Works Assessment.—The reservoir and mains 
of the Ramsden Water Company have hitherto been rated at £336; and 
the Assessment Committee of the Todmorden Union proposed to increase 
this by £1784—making the total £2120. Notice of appeal was given 
against this by the Directors of the Company; but the undertaking had 
then virtually become the property of the Rochdale Corporation, by whom 
the appeal would have been carried on. A settlement has, however, been 
arrived at. The new assessment will be £1320-—£984 more than the old 
one, but £800 less than the amount proposed by the Committee. 

Fatal Fire on a Gas-Refuse Barge.—A fire, attended with the loss 
of two lives, broke out at a quarter-past four last Wednesday morning 
on the barge James, lying in the Regent’s Canal alongside the Iceland 
Wharf. The barge is one of 40 tons, and has been used for the purpose 
of carrying liquid gas refuse to a factory. A quantity of gas accumulated 
in the hold, and was ignited when one of the crew lifted the hatchway 
with a lighted taper in his hand. The immediate result was that the 
entire barge was fired ; and James Baldock (45) and Henry Groodge (21) 
were terribly burned, and had to be at once removed to a hospital- 
After the fire was extinguished—by which time the barge had been 
burned out—the charred remains of a man named Charles Saunter, who 
was 40 years of age, were found in a crouching position in a corner. 
Baldock expired on Wednesday night, as the result of his injuries. 
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Bishop’s Teignton Water Supply.—A new reservoir for the supply of 
the village of Bishop’s Teignton, near Newton Abbot, was formally opened 
yesterday week. The reservoir is situated on a sloping piece of land 
known as Hollow Combe. It has a depth of 7 feet, and is 30 feet wide 
and 74 feet in length; the capacity being 97,000 gallons. It was stated 
that the spring which supplies the reservoir had been tested for three 
seasons, and was found to yield a minimum of 11,000 gallons per day. 
The reservoir will store about a week’s supply for the village. Captain 
J. G. Templer, who gave the land for the reservoir, performed the cere- 
mony of turning on the water, and stated that the scheme originated with 
his father. The pressure was tested by the Fire Brigade, and was found 
more than sufficient to throw water over any house in the village. 


Barnet District Gas and Water Company.—The accounts of this 
Company for the half year ending Dec. 31, which will be submitted 
to the proprietors at their meeting on Friday, show that the gas revenue 
was £10,705, the expenditure £6901, and the balance £3804. The 
water revenue was £10,931, the expenditure £6248, and the balance 
£4683. There is a sum of £18,886 on the profit and loss account; and 
out of this the Directors recommend the payment of a dividend at the 
rate of 9 per cent. per annum on the “ A” and “‘C” stocks, 8 per cent. 
per annum on the “‘B” stock, and £6 6s. per cent. per annum on the 
“D” capital (gas and water stocks). Special interest attaches to this 
meeting from the fact that a proposition will be submitted to the pro- 
prietors to award Mr. Alfred Lass, who, as already announced in the 
“ JourNAL,” has relinquished the position of Secretary and Accountant 
of the Company, a retiring annuity, in consideration of his long and 
faithful services. 


The Ashton District Council and the Price of Gas.—A report has 
been laid before the Gas Committee of the Ashton District Council by the 
Clerk, in which, referring to the working of the gas undertaking, he sug- 
gests a substantial reduction in the price of gas. Hesaysit has been the 
custom, when considering the question of a reduction in the price of gas, 
not to take into account the amount required for the redemption of loans, 
which has usually come from the rates ; and the credit balance now shown 
by the accounts would, he thinks, allow of a reduction in the price of 8d. 
per 1000 cubic feet. This would bring the price down to that charged by 
the Wigan Corporation to the out-townships—viz., 3s. 6d. He suggests 
that, if the Committee consider it desirable to make a reduction, that it 
should not come into operation until the end of the financial year. He 
further urges that various improvements should be carried out at the 
works, and advises the calling in of Mr. J. Timmins, or some other com- 
petent Engineer. The report was introduced, with the minutes of the 
Committee, at the meeting of the Council yesterday week, when, referring 
to the proposed reduction, Mr. Hamilton asked his fellow-members to bear 
in mind that the undertaking had been materially helped out of the rates ; 
and it should pay its way and its debts to the rates before a reduction was 
made. Other members held that a reduction would encourage the use of 
gas, and so help forward the undertaking. The minutes were confirmed ; 
but we do not gather that it is definitely decided to reduce the price to the 
extent named. 





New Joint-Stock Companies.—The following joint-stock companies 
have lately been registered: The Selsey Gas Lighting Company, Limited, 
with a capital of £7000, in £1 shares, to establish and maintain gas and 
electric lighting and power works at Selsey, in Sussex; also to carry on 
business as coaland coke merchants. °99 Tar Products Sales Committee, 
Limited, with a capital of £30,000, in £1 shares, to carry on business as 
dealers in tar, tar products, and all the residual or other products obtained 
in the manufacture thereof, also as warehousemen, brokers, forwarding 
agents, insurance agents, carriers, and financiers. The first Directors are 
Messrs. S. B. Boulton, F. Lennard, C. D. T. Bushell, J.G. Lyon, R. Bird, 
J.J. Holden, J. B. Butler, and E. A. Brotherton. 


The Quality of Carlisle Gas.—Complaints of the quality of the gas 
supplied by the Carlisle Corporation led the Gas Committee to consult 
Messrs. W. Sugg and Co., who have reported that the photometer is in 
perfect order, and that the average illuminating power of the gas is 19°61 
sperm candles. The Gas and Water Engineer has also reported to the 
effect that during January it was 18°63 candles. At the meeting of the 
Town Council last Tuesday, these facts were recorded in the minutes of 
the Gas Committee, in which it was recommended that Messrs. Sugg and 
Co. be instructed to send a photometrist four times during the six winter 
months, October to March in each year, to test the illuminating power of 
the gas—such visits to be without notice—and to report thereon to the 
Committee after each visit. The minutes were passed. 

Fatal Accident at the Cambridge Gas-Works.—A few weeks ago, 
a stoker named Biggs, employed at the Cambridge Gas-Works, sustained 
injury to one of his arms by coming in contact with a hot iron slice which 
was being carried past him by the under-foreman. The skin was broken ; 
but no doctor was sent for, nor was the Manager communicated with. It 
appears that a lotion consisting of linseed oil and lime water was applied ; 
but the wound became worse, and Biggs was taken to Addenbrooke’s 
Hospital on the 9th inst., where he died the following day. The post 
mortem examination showed that death was due to blood poisoning. At 
the inquest, a verdict of ‘‘ Accidental death ” was returned; the foreman 
of the Jury saying they thought that all accidents should be communi- 
cated to someone in an official position, and that the slices should be 
dragged along the ground instead of being carried. 

A Trial of Incandescent Gas Lighting at Bristol.—With the view of 
showing the capabilities of the incandescent system of gas lighting, the 
Bristol Gas Company have, with the sanction of the Local Authority, put 
up an installation in Cumberland Street, St. James’s. They have sub- 
stituted for the four ordinary street-lamps lanterns of larger size, and, in 
place of the familiar 5-feet burner of 16-candle power, have put in each of 
the lamps two No. 4 new Welsbach burners without chimneys, each equal 
to 100-candle power. These experimental lamps will remain up for two 
or three months; and they will show to the citizens that the Company 
can provide a splendid light at about one-quarter the cost of the electric 
lamps. The tradespeople and others in the street selected are delighted 
to have the new system, which certainly seems to challenge the electric 
light in the immediate neighbourhood; one tradesman saying the lamp 
outside his premises made his shop as light as day, 
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We learn that the Basingstoke Gas Company have placed an order with 
Messrs. Biggs, Wall, and Co., for one of their new rapid manual charging- 
machines. 

The Hebden Bridge and Mytholmroyd Gas and Water Board have 
placed an order for some large purifiers with Messrs. R. Dempster and 
Sons, Limited, of Elland. 

Messrs. C. & W. Walker, of Donnington, Shropshire, have obtained 
a contract for the erection of a set of four large cast-iron purifiers for the 
Ipswich Gas Company. 

The contract for the supply of coal to the Stockholm Gas-Works 
(about 76,000 tons), has been obtained by the Pelton Colliery, Durham. 
The price is about 1s. 9d. per ton more than last year. 

Messrs. John Wright and Co., Limited, have secured the contract to 
supply gas apparatus for the kitchens of the East Sussex County Lunatic 
Asylum, Hayward’s Heath, consisting of three roasting-ovens, three soup- 
boilers, two high-pressure circulating boilers, two boiling-tables, &. 

Last Friday evening, the employees of Messrs. W. & B. Cowan, Limited, 
at their Buccleuch Street Works, Edinburgh, held their twelfth annual 
festival and assembly in the large hall of the Literary Institute. Mr. J. 
Hepworth presided, and gave a short address. The proceedings were 
most harmonious and enjoyable. 

The Local Government Board have granted the Pembroke Town 
Council power to borrow £26,150 for the sewerage of a portion of Pem- 
broke Dock. The Sanitary Committee, who have the supervision of this 
work, are presided over by Mr. J. H. Silcox, the Secretary and Manager 
of the Pembroke Docks and Town Gas Company. 

West’s Gas Improvement Company, Limited, have already a number 
of contracts in hand for stoking machinery to be completed this year ; 
among them being complete installations for the Bilston, Warrington, 
Oxford, and Stretford Gas-Works, and an extension of their system at the 
Beckton station of The Gaslight and Coke Company. 

A trades exhibition has recently been held at Widnes, at which Messrs. 
Richmond and Co., Limited, had an exhibit of gas cooking-stoves, and 
were successful in hiring out, on behalf of the Corporation, some 20 
ordinary cookers and 120 slot cookers. When the foregoing have been 
fixed, the total number out on hire in the town will be about 737. 

Messrs. W. J. Jenkins and Co., of Retford, have just received an order 
from the South Metropolitan Gas Company to supply and erect two sets 
of coal breaking, elevating, and conveying machinery for their Rotherhithe 
station; this being the third order placed in the hands of the firm for 
similar plant during the past twelve months. They have also received 
instructions from the Corporation of Birmingham to supply and erect a 
5 million cubic feet Livesey washer at their Saltley station. 

The 23rd annual dinner of the Newport (Mon.) Gas-Works Benefit 
Society was held on the 13th inst.—Mr. T. Canning, J.P., Engineer of 
the Company and Treasurer of the Society, presiding, and Mr. J. White- 
field, the Secretary of the Society, occupying the vice-chair. The latter, 
in responding to the toast of ‘‘ Success to the Gas-Works Benefit Society,” 
presented the report, which showed that there had been paid to members 


for funerals and sickness £137 8s. 6d., and £9 17s. 6d. to members on 
leaving the works; making a total of £147 6s.—an increase of £43 0s. 7d. 
over the year ending June, 1897, and of £77 16s. over 1896. There was 
a balance of £38 1s. in the bank and in the Treasurer’s hands at the close 
of the financial year. 


A tradesman of Newmarket has just sent to the Manager and Secretary 
of the Newmarket Gas Company (Mr. J. H. Troughton) some valuable 
testimony in favour of incandescent gas-burners, an installation of which 
was put up in his shop on the 10th of November last year. His gas bill 
for the quarter was £4 3s. 1d., as compared with £5 8s. 7d. for the 
corresponding quarter of 1897—a saving of £1 5s. 6d., with better light 
and a purer atmosphere. Mr. Sheppard, the gentleman in question, ex- 
pressed his pleasure in testifying to the advantages of the new burners, 
and asked Mr. Troughton to make his experience of them known in any 
way he wished. Mr. Troughton very promptly inserted the testimonial in 
an attractive form in a local paper. 


In a paragraph which appears below, brief reference is made to the 
** Petroleum Industrial and Technical Review.” This publication made 
its first appearance last Saturday, under the editorship of Mr. Paul 
Dvorkovitz, whose name, as our readers are aware, has for some years 
been associated with the petroleum industry; and it wi!l be issued fort- 
nightly at the price of 1s. The aim of the Editor will be, as he states 
in his introductory remarks, to “record the development of the various 
industries connected with mineral oils in a thoroughly impartial spirit.” 
There are three articles dealing with the petroleum industry of Russia, 
Grosny, and Galicia in the past year, and others on the petroleum fields 
of Alsace and the Scottish oil and petroleum trade. 


The Kitson Lamp, which is being manufactured by the Kitson Hydro- 
carbon Heating and Incandescent Lighting Company, Limited, has 
recently been tried in Sheffield. It consists of an improved Welsbach 
mantle, an oil-vapourizing tube, supported immediately above the mantle, 
and receiving heat therefrom, and an oil-supply tube, which serves to 
convey the mixture of air and oil-vapour to the mantle. The: oil-tank 
and pump are placed at the base of the pillar carrying the lamp. Each 
lamp is worked independently ; but it is claimed that, with one charging, 
it will burn for ten hours. For each mantle of between 450 and 600 
candle power it is stated that the cost of the petroleum will be about 
3d. per hour. The lamp tried was of 1000-candle power. 


A rumour has been current to the effect that the Russian Government 
intends to raise the freight for refined oil from Baku to Batoum, whence 
the oil is chiefly exported to European and other markets, from 12 copecks 
to 19 copecks per pood. Any such increase of freight would result in 
considerable loss and inconvenience to those who have devoted their 
energies and attention to marketing Russian oil. With the view of 
ascertaining the truth of the matter, a communication was sent from the 
‘Petroleum Industrial and Technical Review” to the Editor of the 
Official Journal of the Russian Ministry of Finance, asking him whether 
or not the rumour was correct ; and, in reply, Mr. Paul Dvorkovitz last 
Friday received the following cable: ‘“ Tariff increase Baku Batoum post- 
poned indefinitely.” 
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NOTICE TO ADVERTISERS.—COPY FOR ADVERTISEMENTS for the ‘‘ JOURNAL” should be received at the 
Office not Later than TWELVE O’CLOCK NOON ON MONDAY, to ensure insertion in the following day’s issue. 


Orders for Alterations in, or Stoppages of, PERMANENT ADVERTISEMENTS should be received not later than the 


FIRST POST on SATURDAY. 





GAS PURIFICATION AND CHEMICAL COMPANY, 
LIMIT 


D, 





OXIDE OF IRON. 
Q'NEILL'S Oxide has a larger annual 


sale than all other Oxides combined. Purity and 
uniformity of quality guaranteed. 
JOHN WM. O’NEILL, Managing Director, 
160, 161, & 162, PaLMERSTON BUILDINGS, 
Oup Broap STREET, 
Lonpon, E.C, 


ANDREW STEPHENSON, AGENT. All communications re 
Oxide to the Company as above. 


INKELMANN’S “VOLCANIC” 

and “ VOLCUM” CEMENT. Fire Resistance 

3 a Fahr. In use in Gas-Works all over the 
orld, 








ANDREW STEPHENSON, 
182, PALMERSTON BUILDINGS, 
Oup BroaD STREET, 
Lonpon, E.C, 
Telegrams: ‘ Volcanism, London,” 


ROTHERTON & CO. 
Offices: Commercial Buildings, Lrxps. 
Correspondence invited. 





J & J. BRADDOCK (Branch of Meters 


s Limited), Globe Meter Works, OLpHAM; and 

45 & 47, Westminster Bridge Road, Lonpon, 8.E. 
First-Class Award, Melbourne Exhibition, 1889, for 
WET AND DRY GAS-METERS, STATION ME- 
TERS, AND GOVERNORS, PRESSURE-GAUGES, 
STREET LAMPS AND PILLARS, &c. 
Telegraphic Addresses: 
‘*Braddock, Oldham.” ‘ Metrique, London.” 


SULPHURIC ACID. 
OHN NICHOLSON & SONS, Limited, 





Chemical Works, Leeds, specially produce this’ 


ACID from SULPHUR, for making SULPHATE OF 
AMMONIA of high quality and good colour. Delivery 
in our own Railway Tank- Wagons or Carboys. Highest 
references andall particulars supplied on application. 


P ATENTS FOR INVENTIONS. 
Messrs. J. C. CHAPMAN & CO., Chartered 
Patent Agents, ADVISE ON ALL MATTERS CON- 
NECTED WITH ABOVE. 
Information and Handbook on application. 
70, CaanceRy Lane, Lonpon, W.C, 


ADLER & CO., Ld., Middlesbrough; 


ULvEeRSTON (Barkow); PorTsmMovuTH; CARLTON 
(N.E.R.); and Stockton. Tar and Petroleum Dis- 
tillers. Benzol and Petroleum Spirit, 700 and other 
Gravities specially prepared for Carburetting. SOLAR 
OIL for Gas Making, Kerosene, &. 











ORTER & CO., Gowts Bridge Works, 


LINCOLN, Engineers, Ironfounders, and Contrac- 
tors for the erection of Gas-Works for Towns, Villages, 
Mansions, Manufactories, Collieries, and Isolated 
Buildings at home and abroad. Manufacturers of 
Retorts and Fittings, Condensers, Scrubbers, Purifiers, 
Valves, &c.; also of Girders, Wrought and Cast Iron 
Tanks, Iron Roofs, &c. 

Telegraphic Address: ‘‘ Porter Linco.” 
{For Illustrated Advertisement, see Feb. 7, p. 338.] 


UTCHINSON BROS. & CO,, Ltd., 
Engineers, &c., Falcon Works, Barnsley, Makers 
of Wet and Dry Gas-Meters, Brass-Work, and general 
Gas Apparatus, Lead Saturators, Tanks, &c., Tools, and 
Gas-Works Sundries. (See p. 412, last week’s issue.) 
Telegrams: ‘‘ HutcHinson Bros., BARNSLEY.” 


ULPHURIC ACID for Sale. 


BROTHERTON AND Co., Chemical Manufacturers. 
Works: Brrmineuam, LEEDs, and WAKEFIELD. 


NEW GAS PLANT CEMENT. 


OHN E, WILLIAMS AND CO., 
VICTORIA PAINT WORKS, 
MANCHESTER. 
For all Joints in connection with Oil-Gas Plant 
and Sulphate Plant. 
For all Gas Joints. 
For all Tar Joints. 
For all Ammonia Joints. 


GAs TAR wanted. 
BRoTHERTON AND Co., Tar Distillers. 
Works: BirmincHam, LEEDS, and WAKEFIELD, 


IMPORTANT. 


REPAIR your old Retorts with Patent 
STICKFAST FIRE CEMENT. Unequalled for 
as Inclines. Estimates for all kinds of Retort- 
lettings. 
Write CrowTHER, Retort Setter, and Sole Maker of 
Stickfast Fire Cement, Manor Street, HUDDERSFIELD. 


SULPHATE OF AMMONIA SATURATORS. 
OSEPH TAYLOR & CO., Chemical 


Plumbers, &c., and Makers of every description of 
Solid Plate Lead and Timber Cased Saturators, &c., 
CenTRAL PLUMBING Works, Town Halt Square, 
Botton. Special attention to Repairs. 

Before placing Orders, please write for Estimate. 

Telegraphic Address: “‘Saturators, Bo.Ton.” 


AMMONTIACAL LIQUOR wanted. 


BROTHERTON AND Co., Ammonia Distillere. 
Works: BrrmineHam, LErps, and WAKEFIELD, 


(45 CARBON Wanted, not less than 
4-Ton Loads, 


Apply to the Braminaton CaRBon 
Bridge, Yorxs, Company, Sowerby 





























CANNEL, COAL, ETC. 
JOHN ROMANS & SON, EDINBURGH, 
Gas Engineers, supply all the most d 
pore el ene ‘ also FIRE-CLAY *GOODS, 
- a t 
GAS and WATER WORKS. APATUS for 
Prices, &c., will be forwarded on application to 

No. 80, St. ANDREW SQUARE, EDINBURGH, 

Newton GRanaz, NEWBATTLE, haaeuen ScoTLAND. 


HYDRATED OXIDE OF IRON, 
PREPARED from Pure Iron. 
Twice as Rich as Bog Ore. 
Gives no Back Pressure, 
The Cheapest in the Market.’ 
Can be Lent on Hire, 
Can be Exchanged for Spent Oxide. 
Reap HoLuipay AND Sons, Ltp., HUDDERSFIELD. 








rresp invited. 
Telegraphic Address: “ SADLER, MIDDLESBROUGH.” 


WANTED, a Situation as Working 
MANAGER or FOREMAN of a Gas-Works. 
Advertiser has had good Practical Experience in all 
Branches connected with the Manufacture and Supply 
of Coal Gas. Also Sulphate of Ammonia. Twenty 
Years’ Testimonials and References. Married, total 
abstainer 24 years, 

Address No. 3208, care of Mr. King, 11, Bolt Court, 
FLeet STREET, E.C, 


ADVERTISER is open to Represent 
A FIRM OF MANUFACTURERS in London 
or the Home and Southern Counties. Accustomed to 
call on Gas Managers, Ironmongers, Architects, and 
others. Or would take Agency in London of two or 
pom Provincial Firms whese Specialities would not 
clash. 

Apply (in strict confidence) to No. 3210, care of Mr. 
King, 11, Bolt Court, FLeer Street, E.C, 


DVERTISER wants Situation as 


ASSISTANT MANAGER or FOREMAN of a 
Gas-Works. Eight Years’ Experience in all matters 
appertaining to Gas Manufacture. Three Years’ ex- 
perience with Gas Engineers’ Firm, in Drawing Office, 
&c.; and Five Years in Gas-Works as Foreman, Xc, 
Holds First-C'ass Certificate in Gas Manufacture. 

Address No. 3212, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C. 











WaANted, by Advertiser (aged 22), Ab- 
stainer, a Situation in Gas-Works as METER 
INSPECTOR and MAIN and SERVICE LAYER. 
Willing to make himself useful. Can do any class of 
Iron Pipe Fitting, ordinary Repairs to Steam or Gas- 
Engines, and accustomed to Exhauster. First-class 
Testimonials (54 Years) from present Employers. 

Address No. 4215, care of Mr. King, 11, Bolt Court, 
FLEET STKEET, E.C, 





GAS-STOVES. 
WANTED, a good Traveller, experienced 


on London and South rounds. 
Apply to Cuas. WILSON AND Sons, Aimley, Leeds. 


RAUGHTSMEN. Capable Men 
wanted. 


Apply, by letter only, stating Age, Experience, and 


Salary wanted, to GILBERT LiTrLE, Smethwick, Bir- 
MINGHAM. 


Ww 4 NTED, by a Merchant Firm, a 
TRAVELLER in Gas Coal and Cannel. Good 
Salary and Expenses. 
Address No. 3211, care of Mr. King, 11, Bolt Court, 
FLEET STREET, B.C, 








GAS PURIFICATION, 





OXIDE OF IRON BOG ORE. 


ALE & CO.’S Oxide of uniform quality. 
SPECIAL FIRE CEMENT, OXIDE PAINTS, 
OILS, SULPHURIC ACID, &c. 
120 and 121, NeweaTEe STREET, Lonron, EC, 
Telegrams: ‘‘ Boaore, Lonpon,” 


PENT OXIDE wanted. 


BRoTHERTON AND Co., Chemical Manufacturers: 
Works: BrruincHam, LEEDS, and WAKEFIELD. 


BE NERGETIC Agents or Purchasers 


wanted for an Apparatus to reduce Pressure. 
Price 12s. per 1000 on large orders. 
Please address ‘“ H. 37,” care of RupoLtr Mosse, 
Ulm a. D., Germany. 


WANten, at once, a thoroughly reli- 
able and competent Man as METER IN- 
SPECTOR and MAIN and SERVICE LAYER. No 
other need apply. State Wages, Age, and References, 
and when can begin. 











J. G. Hawkins, 
Manager. 
Gas-Works, Spalding, 
Feb. 10, 1899. 





NEWTON-IN-MAKERFIELD URBAN DISTRICT 
COUNCIL. 





GAS AND WATER ENGINEER. 


HE above Council invite Applications 
for the position of GAS and WATER EN- 
GINEER. 

Candidates must be not less than 24 nor more than 
40 years of age, and be competent to make all the 
necessary Plans and Drawings for the construction of 
a New Water Pumping-Station, and to supervise the 
same during erection, and when completed to act as 
Water Manager also; to make all necessary Plans for 
tuch Extensions as may be required from time to time 
at the Gas- Works, and have a knowledge of the Manu- 
facture of Gas; to carry out the laying of such addi- 
tional Gas and Water Mains within the District as the 
Council may direct, and will be required to devote the 
whole of his time to the duties of the Office. 

The salary will commence at the rate of £150 per 
annum ; and the appointment will be subject to Three 
Months’ Notice on either side. 

Applications, accompanied by copies of not more than 
three Testimonials of recent date (which will not be re- 
turned), to be forwarded to the undersigned not later 
than Saturday, the 25th of February, 1899, endorsed 
‘‘Gas and Water Engineer.” 

Canvassing the Members of the Council directly or 
indirectly will be a disqualification. 

W. W. Surevey, 
Clerk to the Council. 

Town Hall, Earlestown, Lancs., 

eb. 10, 1 


ANTED, two Second-hand (15 or 16 


feet), PURIFIERS. Good conditior. 
Duxsury AND Co., 16, Deansgate, MANCHESTER. 








WANTED, Offers for a large quantity 
of 4-inch CAST-IRON H and DIP PIPES, and 
5-inch to 4-inch ASCENSION-PIPES. 
Address No. 3213, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


Fok SALE, by Private Treaty—A com- 
plete WATER GAS PLANT (Loomis System), 
two GASHOLDERS, SCRUBBERS, Ac. 
Quantity of CAST-IRON PIPES and VALVES. 
For full Particulars and permission to inspec‘, apply, 
by letter, to No. 3204, care of Mr. King, 11, Bolt Court, 
FLEET STREET, E.C, 


GAs PLANT for Sale—I can always offer 


NEW and SECOND-HAND GAS APPARATU3, 
including Retorts and Fittings, Condensers, Exhausters, 
Scrubbers, Washers, Purifiers, Gasholders, Tanks, 
Valves, Connections, &c. Also a few COMPLETE 
WORKS. Compare Prices and Particulars before 
ordering elsewhere. 

J. F. BLAKELEY, Gas Engineer, Ravensthorpe, Yorks, 





Also a 








ws TED, a reliable Agent for a first- 
class DUTCH BOG ORE, containing 80-85 
per cent. Hydrated Oxide of Iron. 

Apply, by letter, to No. 3177, care of Mr. King, 11, 
Bolt Court, FLEetT STREET, E.C, 


ANTED, for a medium sized Works 
near London, a CARBONIZING FOREMAN, 
used to Engines and Exhausters, and must understand 
his work. Wages £2 2s. 
Applications, in own handwriting, with copies of 
Testimonials (which will not be returned), to No. 3214, 
care of Mr, King, 11, Bolt Court, FLEET Street, E.C, 


Was TED, an Assistant tothe Engineer 


of a Medium-Sized, but rapidly growing, Gas- 

Works in the South of England. Salary £75 per annum. 

One who has had Drawing Office Experience preferred. 

antennas stating Age, Experience, when at liberty, 

and accompanied by Two or Three Testimonials, to be 

sent in as soon as possible to No. 8216, care of Mr, King, 
11, Bolt Court, Fieger STREET, E.C, 











OR SALE, cheap— a 


Two PURIFIERS, 8 ft. square by 4 ft. deep. 
Two ” 5 ft. 4 ft. 


One ee 5 ft. a 8ft. ,, 

bo EXHAUSTER, 20,000 Cubic Feet per hour. 
wo , ” 

Also CONDENSERS, SCRUBBERS, WASHERS, 
GASHOLDERS and TANKS, VALVES, é&c., &c. 


Apply to Sami. WHILE AND Son, 60, Queen Victoria 
Street, Lonvon, E.C. 


(745 Plant for Sale, cheap to clear— 
RETORT IRONWORK, several good Sets. 
Six-inch VERTICAL PIPE CONDENSER complete. 
Four ANNULAR CONDENSERS, 32 in. by 18 ft. 
EXHAUSTERS and ENGINES, several good Sets. 
TOWER SCRUBBERS, ft. by 20ft.,5ft. by 40ft.,& others. 
PURIFIERS from 5 ft. square to 12 ft. square. 
STATION METERS and GOVERNORS. 
GASHOLDERS, 35 ft. by 14 ft. & 50 ft. by 18 ft., perfect. 
VALVES of all kinds in Stock, 
IRON STORAGE TANKS, 
J. Finta BLake ey & Co., Ravensthcrpe, Yorks. 


” 
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(745 Companies short of Coal or Cannel 


can be quickly served by The Eveson Coat AND 
ss Company, LimirEp, BirmincHam. Write for 
rices, 


OR SALE—A pair of Valves for Inlet 
and Outlet Pipes, 10-inch ard 12-inch (only used 
once), by Donkin and Co. 
For further Particulars, apply to the Secretary, Gas 
Company, Newark, 


RAMSGATE CORPORATION, 


(Gas AND Water DEPARTMENT.) 
TENDERS FOR FIRE-CLAY GOODS. 


HE Gas and Water Committee invite 

TENDERS for about 620 feet of STOURBRIDGE 
or other spproved quality FIRE-CLAY RETORTS, 
22 in. by 16 in., about 19,000 FIRE-BRICKS, TILES, 
and about 12 Tons of CLAY. 

Tenders to be sent in on or before Noon on Monday. 
the 6th of March, 1899, addressed to the Chairman of 
the Gas and Water Accounts Committee, Hardres 
pane my Ramsgate, endorsed “Tender for Fire-Clay 

oods,”” 








Specification and full Particulars on application to 
Witwiam A. VaLon, 
Engineer. 


BOROUGH OF BRIGHOUSE, 


THE Town Council are prepared to 
receive TENDERS for the supply of the following 
STORES—viz., IRONMONGERY, OIL, PAINTS, &c., 
WROUGHT-IRON TUBES and FITTINGS, and 
BRUSHES, required by the Gas Committee during the 
Year ending March 31, 1900. 

Specifications and Form of Tender can be cbtained 
on application at the Gas Engineer’s Office, Mill Lane 
Works, Brighouse. 

Sealed Tenders are to be sent in on or before Friday, 
the 8rd day of March, 1899, addressed to the Town 
Clerk, Public Offices, Brighouse. 

The lowest or any Tender not necessarily accepted. 

y order, 
JAMES PARKINSON, 
Town Clerk. 





Public Offices, Brighouse, 
e 5 





MANCHESTER CORPORATION GAS-WORKS, 


TO TAR DISTILLERS AND OTHERS. 
HE Gas Committee of the Corporation 


cf Manchester are prepared toreceive TENDERS 
for the PURCHASE and REMOVAL on the Sliding- 
8cale Basis of the GAS TAR to be produced at their 
Rochdale Road and Bradford Road Stations respectively 
during a period of One Year, commencing from noon 
on the 81st of March, 1899. 

The Committee do not bind themselves to accept 
the highest or any Tender, and reserve the right to 
divide the Tenders as they may consider advisable. 

Sealed Tenders, addressed to the Chairman of the 
Gas Committee, and endorsed “Tender for Tar,” must 
be delivered at the Offices of the Gas Department, 
Town Hall, on or before Thursday, the 17th day of 
March, 1899. 

Full Particulars may be obtained on application in 
writing to Mr. Charles Nickson, Superintendent of the 
Department. 

By order of the Gas Committee, 
Vm. Henry TaLBort, 
Town Clerk, 
Town Hall, Manchester, 
Feb. 17, 1899. 
MANCHESTER CORPORATION GAS-WORKS, 


TAR AND AMMONIACAL LIQUOR. 


HE Gas Committee of the Manchester 


Corporation are prepared to receive TENDERS 
for the PURCHASE and REMOVAL of the TAR and 
AMMONIACAL LIQUOR to be produced at their 
Droylsden Station during a period of One Year from the 
81st of March, 1899. 

The Committee do not bini themselves to accept the 
highest or any Tender. 

Sealed Tenders, addressed to the Chairman of the 
Gas Commiitee, and endorsed “Tender for Tar and 
Liquor, Droylsden,” must be delivered at the Offices of 
the Gas Department, Town Hall, on or before Tuesday, 
the 28th day of February, 1899. 

Forms cf Tender and further Particulars may be 
obtained on application in writing to Mr. Charles 
Nickson, Superintendent of the Gas Department. 

By order of the Gas Committee, 
Wa. Henry TAavsort, 
Town Clerk. 


Town Hall, Manchester, 
Feb. 17, 1899. 


MANCHESTER CORPORATION GAS-WORKS. 


SPENT OXIDE. 
THE Gas Committee of the Corporation 


of Manchester are prepared to receive TENDERS 
for the PURCHASE and REMOVAL of the SPENT 
OXIDE, to be preduced at their Gaythorn, Rochdale 
Road, and Bradford Road Works respectively during a 
period of One Year from the 81st of March, 1899. 

The Committee do not bind themselves to accept 
the highest or any Tender, and reserve the right to 
divide the Tenders as they may consider advisable. 

Sealed Tenders, addressed to the Chairman of the 
Gas Committee, and endorsed “Tender for Spent 
Oxide,” must be delivered at the Offices of the Gas 
Department, Town Hall, not later than Ten a.m., on 
Friday, the 8rd day of March, 1899. 

Forms of Tender and further Particulars may be 
obtained on application in writing to Mr. Charles 
Nickson, Superiutendent of the Department. 

By order of the Gas Committee, 
Wa. Henry Taxsor, 
‘Town Clerk. 





Town Hall, Manchester, 
Feb. 17, 1899. 





BOROUGH OF BARROW-IN-FURNESS, 
(Gas AND WATER DEPARTMENT.) 





SUPPLY OF GENERAL STORES. 


(THE Corporation are prepared to receive 

TENDERS for the supply of FIRE-CLAY 
RETORTS and BRICKS, WROUGHT-IRON TUBES 
and FITTINGS, BRASS COCKS, GAS-METERS, OIL 
avd PAINT, SULPHURIC ACID, LIME, IRON- 
MONGERY, &c., as may be required from the 1st day 
of April next to the 81st of March, 1900. 

Sealed Tenders, on forms to be obtained at the Office 
of the Manager of the Gas and Water Works, addressed 
to the Chairman ofthe Gas and Water Committee, and 
endorsed ‘‘ Tenders for Stores,” to be delivered at the 
Town Clerk’s Office on or before Tuesday, the 28th inst. 

The lowest or any Tender not necessarily accepted. 

By order, 
C, F, Preston, 
Town Clerk. 
Town Hall, Barrow-in-Furness, 
Feb. 10, 1899. 


BOROUGH OF BARROW-IN-FURNESS, 


(THE Corporation are prepared to receive 
TENDERS for the Purchase of the surplus TAR 
produced at their Gas-Works from the 1st day of April 
next to the 3lst day of March, 1900, delivered into the 
Purchaser's Tank-Waggons at the Gas-Works Siding. 

Any further Information may be had on application 
to the Manager of the Gas-Works. 

Sealed Tenders, addressed to the Chairman of the 
Gas and Water Committee, and endorsed “ Tender for 
Tar,” to be delivered at the Town Clerk’s Office on or 
before Tuesday, the 28th inst, 








The highest or any Tender not rily accepted 
By order, 
C. F, Preston, 
Town Clerk, 


Town Hall, Barrow-in-Furness, 
Feb. 10, 1899. 


BOROUGH OF DARWEN. 


TENDERS FOR FIRE-CLAY RETORTS, 
BRICKS &c. 


(HE Corporation are prepared to receive 
TENDERS for the supply of FIRE-CLAY 
RETORTS, BRICKS, &c. 

Forms of Tender andall Information as to quantities 
may be obtained on application to Mr. A. H. Smith, 
Gas Engineer, Darwen. 

Sealed Tenders, endorsed “ Fire-Clay Retorts, &c.,” 
must be delivered to the undersigned at or before 
Noon, on Friday, March 8, 1899. 

No Tender ril pt 

By order, 
Cuas, CosTEKER, 
Town Clerk, 








Town Clerk’s Office, 
Darwen, Feb. 18, 1899. 


BOROUGH OF DARWEN. 


TENDERS FOR PURIFIERS. 


HE Corporation are prepared to receive 

TENDERS for the supply and erection of Two 
Twin-Lute PURIFIERS, 380 ft. by 25 ft. by 5 fr, 
Columns, Girders, &c. 

Copies of Plans and Specifications may be obtained 
on application to Mr, A. H. Smith, Gas Engineer, 
Darwen. 

Sealed Tenders, endorsed “ Tender for Purifiers, &c.,” 
must be delivered to the undersigned at or before Ncon, 
on Friday, March 8, 1899. 

No Tender ri pt 

By order, 
Cuas. CosTEKER, 
Town Clerk. 








a 





Town Clerk’s Office, 
Darwen, Feb. 18, 1899. 


ASHFORD GAS-WORKS. 


CONTRACT No. 4. 


HE Urban District Council of Ashford 


(Kent) are prepared to receive TENDERS for 
EXCAVATING for and LAYING Cast-Iron Main 
Pipes and Appendages. 

Copies of the Specification and Bills of Quantit‘’es can 
be obtained on and after Wednesday, the 22ad day of 
February, at the Office of the Clerk of the Council, or 
at the Office of the Engineers, Messrs. Stevenson and 
Burstal, 38, Parliament Street, Westminster, on pay- 
ment of One Guinea, which will be returned upon receipt 
of a bond-fide Tender. 

Sealed Tenders, endorsed “Tender Contract No. 4,” 
are to be forwarded to the undersigned not later than 
Saturday, the 4th day of March, 1899. 

JOHN CREERY, 
Clerk to the Council. 








EDINBURGH AND LEITH CORPORATIONS 
GAS COMMISSIONERS. 


TO CHEMICAL PLANT MANUFACTURERS. 


HE Commissioners are prepared to 
receive TENDERS from Manufacturers of 
Chemical Works Plant for the supply and equipment 
of PLANT and APPLIANCES for the DISTILLATION 
CF AMMONIACAL GAS LIQUOR and the PRO- 
DUCTION of the various COMPOUNDS OF AMMONIA 
therefrom. 

Full particulars can be obtained upon application 
to the Chief Engineer and Manager, Mr. W. R. Herring, 
Gas- Works, Edinburgh. 

Tenders to be addressed to the undersigned, and 
delivered at 25, Waterloo Place, Edinburgh, on or 
before the 25th day of March, 1899. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 








James McG. Jack, 
Clerk. 
25, Waterloo Place, Edinburgh, 
Feb. 11, 1899. 





BROMPTON, CHATHAM, GILLINGHAM, AND 
ROCHESTER WATER-WORKS COMPANY, 


FOR SALE, STEAM-BOILERS. 
HE Directors of the above Company 


are prepared to receive TENDERS for the pur- 
chase of two CORNISH BOILERS, in thorough good 
order. Length 80 ft., diameter 4 ft. 8 in, Furnace 
2ft. 10in. Complete with Stop and Blow-off Valves, 
Gauges, Dampers, Soot-Doors, &c. Working Pressure 
50 lbs.; insured and periodically tested to 901bs. by The 
“Vulcan ” Boiler Insurance Company of Manchester. 
These Boilers may be seen at work at the Company’s 
Pumping-Station, Luton, Chatham. ; 
Sealed Tenders, endorsed “Tenders for Boilers,” 
must be delivered to the undersigned, on or before 
Monday, the 6th day of March next. 
The Directors do not bind themselves to accept the 
highest or any Tender. 
By order, 
GopFrey G, Catt, 
Secretary. 
Brompton, Chatham, &c., Water-Works Offices, 
Railway Street, Chatham, Feb. 17, 1899. 


BRISTOL WATER-WORKS, 


YEO PUMPING-STATION. 
HE Directors of the Bristol Water- 


Works Company are desirous to _ receive 
TENDERS for two Pairs of STEAM COMPOUND 
ROTATIVE BEAM PUMPING-ENGINES, six LAN- 
CASHIRE BOILERS, fitted with MECHANICAL 
STOKERS, two FUEL ECONOMIZERS, and other 
MACHINERY and APPARATUS, erected complete at 
their Yeo Pumping-Station, situate at Blagdon, in the 
County of Somerset. 

Drawings may be inspected, and Specifications and 
Forms of Tender may be obtained, at the Office of the 
Clerk of Worke, Yeo Reservoir, Blagdon, Somerset, and 
at the Office of Mes_rs. T. & C. Hawksley, Civil Engi- 
neers, No. 30, Great George Street, Westminster, S.W., 
on payment of Two Guineas (to be returned if a bond-fide 
Tender be made’, on and after Saturday, the 18th inst. ; 
and Tenders must be delivered at the Office of the 
Company on or before Ten o’clock in the forenoon of 
Saturday, the 4th of March next. 

The Company do not pledge themselves to accept 
the lowest or other Tenders. 

ALFRED J. AL} XANDER, 
Secretary and General Manager. 

B istol, February, 1899. 

NotEe.—Uncoloured Photographic Copies of certain of 
the Drawings may be obtained on application to 
Messrs. T. & C. Hawksley, on payment of the Pho- 
tographer's charge therefor. 


TOTTENHAM AND EDMONTON GASLIGHT 
AND COKE COMPANY, 


NOrtce is Hereby Given, that the 
HALF -YEARLY ORDINARY GENERAL 
MEETING of the Proprietors of this Company will be 
held at the Company’s .Offices, Willoughby Lane, 
Tottenham, on Saturday, the 25th day of February 
inst., at half-past Three o’clock in the Afternoon 
precisely, to receive the Report of the Directors and 
Statement of Accounts for the Half Year ended 
the 8lst day of December, 1898, to declare Dividends, 
and transact such other Busines; as the Act of Par ia- 
ment directs. 
The TRANSFER BOOKS for CONSOLIDATED 
STOCKS will REMAIN CLOSED unt‘] the 25th inst. 
By order of the Board of Directors, 
JAMES RANDALL, 
Secretary. 








Offices of the Company: 
Willoughby Lane, Tottenham. 





BROMLEY GAS CONSUMERS’ COMPANY. 


NOricke is Hereby Given, that the 

ORDINARY HALF-YEARLY GENERAL 
MEETING of this Company will be held at the 
“Bell” Hotel, Bromley, Kent, on Thursday, the 23rd 
day of February inst., at Six o’clock p.m. precisely, to 
receive the Report of the Directors, the Balance-Sheet 
certified by the Auditors, to declare a Dividend, and 
for General Purposes. 

Notice is also Given, that at such Meeting a 
Resolution. will be submitted to create FURTHER 
SHARE CAPITAL, under the Provisions of the B:omley 
Gas Act, 1879, by the issue of New Ordinary Shares of 
£10 each, not exceeding in the whole 800 of such Shares, 
and to authorize the Directors to issue such Shares at 
such times, upon such terms, and in such manner as 
they may think fit, subject to the Statutory Conditions 
of Sale and Issue relating to such Shares, 

The TRANSFER BOOKS WILL BE CLOSED from 
the 9th to the 28rd inst., both days inclusive. 

By order of the Board, 
Henry W. Amos, 
: Secretary. 

Offices at the Works: 

Bro nley, Kent, Feb. 8, 1899. 


“GAS, AND HOW TO USE IT.” 


A useful little Brochure, suitable for Distribution 
among Gas Ccnsumers in the District of any Gas 
Company, and containing 
USEFUL HINTS TO GAS CONSUMERS, A COM- 
PARISON OF INCANDESCENT BURNERS 
WITH ELECTRIC LIGHT, &c. 





BY 
J. H. TROUGHTON. 
Sample Copies 6d. each. 
1€0, £2; 250, £4 10s.; 560, £7 10s.; 1€00, £10. 
The Pamphlet can be specialized to suit the Price of 
Gas and other Conditions of supply in any particular 
District, at a slightly increased Charge. 





Frices for larger quantities of the Publisher: 
WALTER KING, 11, Bott Court, FLEET STREET, E.C. 
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SALES BY AUCTION OF GAS AND WATER 
STOCKS AND SHARES. 
ME: ALFRED RICHARDS begs to 


notify that his AUCTIONS of STOCKS and 
SHARES in London, Suburban, and Provincial Gas 
and Water Companies are held MONTHLY, at the 
Mart, Tokenhouse Yard, E.C. 

He also undertakes the issuing by Auction of Gas 
and Water Stocks and Shares under Parliamentary 
Powers. 

Terms for issuing such Capital, and also for including 
Gas and Water Stocks and Shares in these periodical 
Sales, can be oktained on application at Mr. Alfred 
Richards’s Offices, 18, Finspury Circus, E.C. 


By order of the Directors of the 
PLYMOUTH AND STONEHOUSE GASLIGHT AND 
COKE COMPANY, 
R. ALFRED RICHARDS will Sell 
BY AUCTION, at the Mart, E.C., on Tuesday, 
Feb. 28, at Two o’clock, in Lots,— 
£10,000 OF ORDINARY STOCK 
OF THE 
LYMOUTH AND STONEHOUSE GASLIGHT AND 
COKE COMPANY. 
Ranking for a Standard Dividend of 5 per cent., subject 
to the Sliding-Ecile; the Jast Dividend on similar 
Stock in the Company having been at the rate of 63 
per cent. , 
Particulars may b2 obtained at the Company’s OFFICES, 
1, Atheneum Terrace, Plymouth; and of the Avc- 
TIONEER, 18, Finspury Circus, E.C. 








By order of the Directors of the 
HORNSEY GAS COMPANY. 





£5676 of FOUR PER CENT. PERPETUAL 
DEBENTURE STOCK. 


R. ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION, at the Mart, E.C., 
on Tuesday, Feb. 28, at Two o’clock, in Lots. 
Particulars of the AUCTIONEER, 18, FinsBuRY 
Circus, E.C, 





By order of the Directors of the 
HIGWELL, LOUGHTON, AND WOODFORD GAS 
COMPANY. 


ME. ALFRED RICHARDS will Sell 
BY AUCTION, at the Mart, E.C., on Tuesday, 
Feb, 28, at ‘Two o’clock, in Lots, 
200 £10 SHARES, 

Ranking for a Standard Dividend of 7 per cent., subject 
. to the Sliding-Scale; the Dividend on the Company’s 
7 per cent. Capital having for several Years past been 
at this rate. 

Particulars of the Secretary of the Company at the 
Offices, WooprorD, and of the AvucTIONEER, 18, Fins- 
Burky Circus, E.C. 





GAS STOCKS AND SHARES 
IN THE 
PORTSEA ISLAND GASLIGHT COMPANY, 
WANDSWORTH AND PUTNEY GAS COMPANY, 
WEST HAM GAS COMPANY, AND 
WALTON-ON-THAMES AND WEYBRID:E GAS 
COMPANY, 
ME: ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION, at the Mart, 
E.C., on Tuesday, Feb. 28, at Two o’clock, in Lots. 
Particulars of the AUCTIONEER, 18, FINSBURY 
Circus, E.C, 





By order of the Directors of the 
LEA BRIDGE DISTRICT GAS COMPANY, 
£6000 
FOUR TER CENT. PERPETUAL 
DEBENTURE STOCK 
AND 
1200 £10 SHARES. 


Or such less number as_ will prcduce, including 
Premium, the sum of £19,333. The Shares rank for 
a Standard Dividend of 7 per cent., subject to the 
Sliding-Scale; the last Dividend on similar Shares in 
the Company having been at the rate of 8 per cent. 


M?. ALFRED RICHARDS will Sell 
THE ABOVE BY AUCTION, at the Mart, 
Be on Tuesday, the 14th of March, at Two o’clock, in 
ots, 
Particulars of the Secretary of the Company, 3, 
Jeffreys Square, Sr. Mary Axg, E.C.; and of the Auc- 
TIONEER, 18, F'insBury Circus, E.C, 


HEATHCOTE GAS COAL, 


Rich in Illuminating Power and Yield of Gas. 
Above the Average in Weight and Quality 
of Coke. 

Maintains a High Standard in Residuals. 


THE GRASSMOOR CO., Lo. 


CHESTERFIELD. 











BRIGHTON AND HOVE GENERAL GAS 
COMPANY. 





TO THE PROPRIETORS. 


OTICE is Hereby Given, that the 
ORDINARY HALF-YEARLY GENERAL 
MEETING of the Proprietors of this Company will be 
held at the Company’s Offices, No. 5, Great Winchester 
Street, London, on Friday, the 10th of March, 1899, at 
Two o'clock in the afternoon precisely, to receive the 
Report of the Directors and the Accounts of the Com- 
pany for the Half Year ended the 81st of December, 
1898, to declare Dividends, to elect two Directors, to 
appoint a Special Auditor, and for other purposes. 

The TRANSFER BOOKS of the Company WILL 
BE CLOSED from the 25th of February to the 10th of 
March, both days inclusive. 

By order, 
Ernest L. Burton, 
fecretary. 

5, Great Winchester Street, 

London, E.C., Feb. 17, 1899. 


WEYMOUTH CONSUMEES’ GAS COMPANY. 








ISSUE OF £6650 83 PER CENT. PERPETUAL 
DEBENTURE STOCK. 


Notice is Hereby Given, that the 


Directors of the Weymouth Consumers’ Gas 
Company are prepared to receive TENDERS for £6850 
PERPETUAL DEBENTURE STOCK (created under 
the Provisions of the Weymouth Consumers’ Gas Act, 
1897), to bear Interest at the rate of 34 per cent. per 
annum. 

The Stock will be issued free of Registration expenses. 

Tenders must be delivered at the Company’s Offices, 
71, St. Thomas Street, Weymouth, not later than Ten 
a.m. on Tuesday, the 7th day of March, 1899. 

Particulars and Conditions, together with Form of 
Tender, may be obtained at the said Offices, or will be 
forwarded upon application. 

By order of the Board of Directors, 
James Lowe, 
Manager and Secretary. 
Gas Offices: 71, St. Thomas Street, 
Weymouth, Feb. 21, 1899. 





THE Acetylene Illuminating Company, 
Limited, 63, Queen Victoria Street, London, E.C., 


GIVE NOTICE that they hold the BRITISH PATENT 


RIGHTS for the MANUFACTURE OF CALCIUM 
CARBIDE by means of the electric furnace, that they 
are bringing an action against the Midland Acetylene 
(Parent) Syndicate, Limited, to restrain them from so 
manufacturing that product, and that they intend in 
the future t> bring actions against all infringers of 
these Patents and all purchasers or users of Carbide of 
Calcium made in infringement of the same. 





NOTICE. 
HE Acetylene Illuminating Company, 


. Limited, having published and issued an adver- 
tisement or circular claiming that they hold the British 
Patents for the Manufacture of Calcium Carbide by 
means of the Electric Furnace, we guarantee to 
indemnify anyone who buys Carbide from us against 
any claim by “ The Acetylene Illuminating Company, 
Limited,” or anyone else. 

Reap Hotuipay AND Sons, Limitep, Acetylene Gas 
Engineers and Carbide of Calcium Manufacturers, 
HvuDDERSFIELD. 





NOTICE, 
THE Acetylene Illuminating Company, 


Limited, having published and issued an adver- 
tisement or circular claiming that they hold the British 
Patents for the Manufacture of Calcium Carbide by 
means of the Electric Furnace, we guarantee to 
indemnify anyone who buys Carbide from us against 
any claim by “The Acetylene Illuminating Company, 
Limited,” or anyone else. 

TINKER AND Hoxuipay, Limitep, Carbide of Calcium 


Manufacturers, HazELHEAD, SHEFFIELD. 
Mak Kinos i) ~ ) 


WRITE FOR PRICES 


STAFFORDSHIRE TUBE C°, BIRMINGHAM. 








ES~? FITTIN 

















Foolscap 4to, pp. 535, with 239 Illustrations 

and Steel Plate Engraving (as Frontispiece) of 

Wriutam Murvoca, Inventor of Gas Lighting. 
Morocco Gilt, 21s.; Roan Gilt, 18s. 


THE SIXTH (AND CENTENARY) EDITION 
OF THE 


HANDBOOK 


A ENGINE 
ND UGRAGERS 


THOMAS NEWBIGGING, 
M.Inst.C.E. 





eau 





Lonpon : 
WALTER KING, 11, BOLT COURT, 
FLEET STREET, E.C. 





ENRICH YOUR GAS 
WITH 
CHEAP BENZOL. 
At to-day’s Price of Benzol, Illuminating 


POWER costs less than ONE-THIRD OF A 
PENNY PER CANDLE. 


Apply to SADLER & CO., MIDDLESBROUGH. 





DISPENSE WITH CANNEL COAL 
and 


n 
INCREASE YOUR ILLUMINATING POWER 
by using the 


WHESSOE-MUNICH BENZOL CARBURETTER 


The Cheapest and Best in the Market. 
The Managers of Tynemouth, Middlesbrough, and 
Darlington Gas-Works are much pleased with it, and 
would not be without it. 
Apply to the Sole Makers 
THE WHESSOE FOUNDRY COMPANY, LIMITED, 
DARLINGTON. 





PRIGE’S COKE & COAL BARROW 


effects a great saving 
of time, labour, and 
expense. 


For Particulars, 
&c., apply to 
Epwarkp Prices, 
119, Queen’s Road, 
Finssury Pang, N, 


Prices are Reduced. 


HEBBURN MAIN GAS COALS. 


Yield of Gas per Ton . . 10,500 Cubic Feet. 
Illuminating Power . . 16°4 Candles. 
CONGr se busts 68 per Cent. 
For Prices, f.o.b. Ship or Delivered by Rail, 
apply to 


The Wallsend & Hebburn Coal Compan, Lid. 


B Lombard Street, 


NEWCASTLE-ON-TYNE. 
W. RICHARDSON, Fitter. 


COKE-BREAKERS, 


PRICES REDUCED. 
(THOMAS & SOMERVILLE’S PATENT) 


With Elevators and Conveyors worked 
by Steam or Gas Engine. 


GEORGE WALLER & CO., 
165, QUEEN VICTORIA STREET, E.C. 
And at STROUD, GLOUCESTERSHIRE. 
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Crown 4to., Price 3s. 6d. 


GASHOLDER AND TANK 


(Of One Million Cubic Feet Capacity) 


AT THE 
SUTTON GAS-WORKS. 
Designed and earried out by 
F. SOUTHWELL CRIPPS, Assoc.M.Inst.C.E. 


MEMBER OF THE INSTITUTION OF GAs ENGINEERS, 
EMBER OF THE SocrETY OF ARTs, 
ConsuLTING ENGINEER. 


EMBRACING NOTES ON GASHOLDER 
CONSTRUCTION GENERALLY. 


REPRINT OF A SERIES OF ARTICLES IN THE “ JOURNAL OF 
Gas LiGHTING,” &C., WITH THE ACCOMPANYING PLATES. 











Other Works by the same Author. 
The Guide-Framing of Gasholders, and 
Strains on other StructuresinGas-Works 6s. 0d. 


Gasholders With or Without Guide-Fram- 
ing: A Discussion; and Literature on 
Gasholder Construction . e ° . is. Od. 


Flow of Gas, and Proportioning Gas-Mains 7s. Cd. 


PUBLISHED BY 
WALTER KING, 11, Bolt Court, Fuzet Street, E.C, 





BENZOL. 

SPE CIALLY prepared for Enriching Gas 
and PREVENTING THE STOPPAGE OF 
SERVICE-PIPES by the deposit of Naphthalene. 
Price 1Cd. per Gallon, free on rails at our Works in 

Drums (returnable). 
Apply WHITWOOD CHEMICAL CO., Ltd., 
WHITWOODCOLLIERIES, nr. NORMANTON. 





NEWBATTLE CANNEL. 


Highest Results in Gas, & Excellent Coke. 





QUOTATIONS ON APPLICATION TO 


THE LOTHIAN COAL COMPANY, 


LIMITED, 


NEWBATTLE COLLIERIES, 
DALELEITH,N.B. 


HOLMSIDE 


GAS COALS. 


Present Daily Produce over 5000 Tons. 


Latest Analysis—By CHARLES PHILLIPS, Gas 
Examiner to Rotherham Corporation 
Yield of Gas per Ton. . . 11,205 Cubic Feet. 
Illuminating Power 16,4, Stand. Sperm. Candl. 
Coke — good & ane quality) 133 Cwt. per Ton. 
Sulphur... - A little over 1 per Cent. 
eee ge . « Under 1 per Cent. 
Tar. . . . . . 163/bs. (Avoir.) per Ton. 
Ammoniacal Liquor 103 lbs. (Avoir.) per Ton. 


HOLMSIDE GAS COALS are supplied to the 
largest Gus Companies in England and on the 
European Continent ; London alone consuming 
about half the produce. 


SOUTH MOOR 
PELTON GAS COALS. 


Present Daily Produce available 3000 Tons. 


Of equal quality to the ‘‘Holmside”’ Coal, and 
alco very largely used by many Gas Companies at 
Home and Abroad. 

Both descriptions are shipped at Tyne Docks, 
and Dunston Staiths, River Tyne, also at North 
and South Docks, Sunderland. 

These Coals may be bought through the 
Principal Merchants in England, or direct from 


Mr. MARK ARCHER, 


HOLMSIDE & SOUTH MOOR OFFICES, 
NEWCASTLE-UPON-TYNE. 

















TELEGRAMS: “EVESON, BIRMINGHAM.” 


INCANDESCENT GAS LIGHTING. 


\f | / Incandescent Burners from 
UY. . £&/6 ver doz. 
2 i? -~ Specially man 1 /A 













— best Fireproof Glass 


— Chimneys (equal to Fal 


All other Incandescent Fittings 

at greatly reduced Prices, 
Patentees of the “ ImpRoveD 
STANDARD GLOBE-CHIMNEY.” 


Best “Comet” Bulbs, Write for Illustrated 
2/6 per Dozen. Price Lists. 


WHOLESALE FITTINGS COMPANY, 
80, COMMERCIAL ROAD, LONDON, E 


THOMAS TURTON 
AND SONS, Limieo, 


SHEAF WORKS, SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS. 


STEEL OF ALL DESCRIPTIONS. 


SCREW STOCKS, TAPS AND DIES, 
SPANNERS, RATCHET BRACES, LIFTING JACKS, 
ANVILS, VICES, 

AND ENGINEERS’ TOOLS GENERALLY. 
Lonpon OFFICE: 

970, CANNON STREET, E.C. 








THE NEW 


“ST. ALBAN’S ” 
STREET LANTERN. 








Specially adapted for Incandescent Street Lighting. Fitted 
with Steel Enamelled White Reflector. 


x. GREENE & SONS, Ld.,, 
Late of Cannon Street, 
is, FARRINGDON RD. E.C. 





Telegrams: “ Luminosity, Lonpon.” 


THORNLEY GAS COALS 


WORKED BY THE 


WEARDALE IRON & COAL Co.,Lo. 


OUT OF THEIR 
THORNLEY AND WHEATLEY HILL COLLIERIES. 





Analysis made by 
Messrs. J. & H. 8. PATTINSON, May 28, 1895. 


Yield of Gas per Ton . 10,500 Cub. Ft. 
Illuminating Power . . 169 Candles. 
Coke (of good quality). . 67:5 per Cent. 
Bupngt. <6 ow ics «OOS 4s 


oS eee eer me! are 





For Price, &c., apply to the 


WEARDALE IRON & COAL Co.,Lo. 


QUAYSIDE, NEWCASTLE-ON-TYNE. 


Tue SILICA FIRE-BRICK 


COMPANY; 
OUGHTIBRIDGE, near SHEFFIELD, 
MANUFACTURE 


SILICA BLOCKS, 
BRICKS, ann CEMENT 


OF SUPERIOR QUALITY 
FOR GAS - FURNACES. 


Trade Mark: ark: “| ark: “ SILICA.” 


These Goods (largely used in Gas, Glass, 
Iron, and Steel Works) are, on account 
of their 

GREATER DURABILITY, 
Strongly recommended where EXCES- 
SIVE HEATS have to be maintained. 








Awarded HIGHEST MEDAL and DIPLOMA 
at the Neweastle-on-Tyne Royal Mining 
and Industrial —— 1887, 


CANNEL & COAL. 


tps SE. < 
Mee si 


‘ea lea ! Z 





TYNE 


BOGHEAD 
CANNEL. 


Yield ofGasperton: + + + + « 18,155 cub. ft. 
Illuminating Power: + + + +» + 88°22 candles, 
Coke perton » + «+ + + + « «1,801'88 lbs, 


EAST PONTOP 
GAS COAL. 


Yield of Gas per Ee ae eer ae 10,500 cub. ft. 
Illuminating Power: . +. +» + 17'8candles, 
Coke + +» « «© «© «© © © © © «© = ©6%Oper cent, 


SOUTH PELAW MAIN 
GAS COAL. 


Yield of Gasperton, . « + « « 10,500 cub, ft, 
Illuminating Power: . » + » » 16°83 candles, 
Coke + «+ «+ s es eee ee 73'1 per cent. 





For Prices and complete Analysis, apply to 


THOS. W. DANCE & SONS, 


CoaL Owners, NEWCASTLE-ON-TYNE ; 
OR 


E. FOSTER & CO., 





21, JOHN STREET, ADELPHI, LONDON, W.C. 





st 


— 
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TROTTER, HAINES, & CORBETT, 


Brettell’s Estate 


FIRE-CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASSHOUSE 
FURNACE & BLAST-FURNACE BRICKS, LUMPS, 
TILES, and every description of FIRE-BRICKS. 


Proprietors of 
BEST GLASSHOUSE POT & CRUCIBLE CLAY. 
SHIPMENTS PromeTLy AND CAREFULLY EXECUTED. 





Lonpon OFfFice: R, Cutt, 34, OLp BroaD STREET, E.C. 


UNEQUALLED. 


Gas Companies are solicited to try Samples of the 


MIRFIELD 
BLACK BED GAS COAL. 


Prices and Analysis on application. 


MIRFIELD (GAS-COAL) COLLIERY COMPY- 
RAVENSTHORPE, nzaz DEWSBURY. 


BOLDON GAS COALS. 


ANALYSIS. 
Yield of Gas per Ton. . 10,500 Cubic Feet. 
Illuminating Power . . 16:9 Candles. 














CONG as be es 66:7 Coke. 
ENE tp 6 a owe 0°86 Sulphur. 
J ee a eae me 2°04 Ash. 








For Prices, &c., apply to 
W. H. PARKINSON, 
THE HARTON COAL CO., LTD., 


NEWCASTLE-ON-TYNE. 








Telegraphic Address: “ PARKINSON, NEWCASTLE.” 
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INCANDESCENT 
GAS LIGHTING 


Has now gained a complete and final 
Victory over its last and greatest Enemy 
VIBRATION, 

BY MEANS OF 


CLAY’S PATENT 
SHocHK-PROOF 


Incandescent Burner Fittings 


Of which full Particulars may be had 
from 


CLAY & WALMSLEY, 


BOLTON, ENGLAND. 
Telegrams: ‘CLAYS, BOLTON.” 


See “ JournaL or Gas LIGHTING,” 
Dec. 13, 1898, p. 1358, and Jan. 17, 1899, p. 180. 





London Representatives: H.Greene & Sons, Ltd., 
19, Farringdon Road. 





[ONDONDERRY (AS ((0ALS 


FROM THE 


MARQUIS OF LONDONDERRY’S 
COLLIERIES, 


COUNTY OF DURHAM. 
Available Output up to 5000 Tons per day. 
Yield of Gas 11,000 cubic feet per Ton of Coal 

as per Analysis by 
Mr. John Pattinson, F.C.S., F.1.S. 





For Prices AND PARTICULARS, APPLY TO 


S. J. DITCHFIELD, 
SEAHAM HARBOUR, COUNTY OF DURHAM. 


WELDON MuD 
GAS PURIFICATION, 


For use in the 


RECOVERY OF SULPHUR, 
ALSO 
Removal of last Traces of SULPHURETTED 
HYDROGEN in catch position. 








Full Particulars on application to the Patentees: 


GAS DESULPHURIZATION (0., 


— LIMITED, 


1, FENCHURCH AVENUE, LONDON, E.C. 








HARRIS & PEARSON, 


STOURBRIDGE, 


MANUFACTURERS OF 


FIRE-CLAY GAS-RETORTS, FIRE-BRICKS, LUMPS, & TILES of Every Description. 


GLAZED BRICKS AND PORCELAIN BATHS. 


ENGLAND, 








H. KIRKHAM'S PATENT “IMPERIAL” WASHER-SCRUBBER. 


TESTIMONIAL. 


The Dover Gaslight Company, 
Gas-Works, Buckland, 
Dover, Feb. 8, 1899. 
H. Kirxuam, Esq. 

Dear Sir,—Have now made further tests 
with the Washer fitted with your PATENT 
WASHING DEVICES, and have much pleasure 
in reporting that the results were highly satis- 
Jactory; also, I ascertained that the maximum 
results were obtained when the machine was 
working at three revolutions per minute. At 
this speed 13 to 14 gallons of water per ton 


of coal carbonized were converted into 10-oz. = 


Ammoniacal Liquor, and at same time the 
Gas was free from Ammonia. 
Should you wish further details, I will 
forward them. 
I am, dear Sir, yours truly, 
RAPHAEL HERRING, Engineer. 








EFFICIENCY GUARANTEED. 





Estimates given for a complete 
set of Segments for one wheel, 


or for refitting the whole number 


— cf wheels in a machine, also for 


Washer-Scrubbers complete. 





The Scrubbing Devices are metal scrolls fixed in cages of segmental form, which can be readily and successively 
removed from the wheels through a manhole on the top or side of the machine, and the enclosed Scrubbing Devices taken 
out, cleaned, and replaced without the delay that necessarily takes place when the entire scrubbing material of the whole 


wheel has to be dealt with in one operation—thus effecting an important saving in time and labour. 


These Cages can be 


applied to the wheels of any machines of the type shown, and will increase their efficiency above 20 per cent. 

The Scrubbing Devices are unequalled for extracting the whole of the Ammonia and a very large proportion of the Carbonic 
Acid and Sulphuretted Hydrogen from the Gas; and, if required, the strength of the Ammoniacal Liquor can be worked up 
to 80 oz. and above, which greatly reduces the quantity of Oxide or Lime, and also the amount of Labour for Purification. 





OFFICE: 335, Mansion House Chambers, Queen Victoria Street, London, E.C. 

















oo 
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Ge & J. BMAITGH, 


Rawven’s Lodge Fire-Brick Works, DEWSBU RY: 
Manufacturers of MACHINE-MADE RETORTS and 


F | a E-B # i C K 8 of the highest Quality, made from Fire-Clay of a most Superior and Refractory Character, 
suitable for GLASS- WORKS, GAS-WORKS, and BLAST-FURNACES. 


For Prices and Analysis, apply as abowe.e 








‘‘ A most useful Book of Reference, which no Water-Works Engineer should be without.” 


NOTES ON WATER SUPPLY 


Containing References, Tables, Notes, Memoranda, and Detailed Advertisements in Relation to Water-Works Engineering; also 
Illustrated Description and Prices of Apparatus, Appliances, Tools, and Material required on a Water-Works. 


By J. T. RODDA, _- 
Assoc.M.Inst.C.E., Atsoc.M.Inst.Mech.E., Member of the British Association of Water-Works Engineers. 


PRICE Ss. 
LONDON: WALTER KING, 11, BOLT COURT, FLEET STREET, E.C. 


hdc 
HAN NA D ONALD & We LSO N ep EES : 
) 7 j a? 


(Established 1851), 
GAS ENGINEERS & CONTRACTORS, 


Abercorn Foundry and Abbey Works, 


PAISLEY, N.B., 
MAEFERS OF 


Gasholders and Gas Plant 


OF EVERY DESCRIPTION. 


Sole Agents for Scotland for the Automatic Coal-Gas Retort 
(Inclined System) Company, Limited. 

















Telegraphic Address: * Donald, Paisley. 











PATENTED. 










Specially constructed for use with the New Welsbach Chimneyless 


Burner. ‘ ~ 
Made with lever and chains, or with cock at bottom. Pp 
Fitted for One, Two, or Three Burners. 


HIGHLY RECOMMENDED FOR STREET LIGHTING. 


Wind, Rain, and Draught Proof. 
SPECIALLY SUITABLE FOR LIGHTING SHOPS, SHOP WINDOWS, 
ARCADES, RAILWAY STATIONS, AND EXPOSED PLACES. 


/ SAMES MILNE & SON, LIMITED 


LONDON: EDINBURGH: LEEDS: GLASGOW : 
60, Holborn Viaduct. | Milton House Works. | 48, Wellington Street. | 141, St. Vincent Street. 
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T EE: 


SUNLIGHT 
INCANDESCENT GAS-BURNER 


NEW POPULAR PRICES. 


3 Uh 2ORR EG EPS, complete with Mantle, Chimney, and Peg, from 2/10 each. 














Burners, m ’ with Bye-Pass, from 4/6 each. 





Marmnties, Sunlight Tinted, Natural in light, Soft in tone . 9/- per doz. 





Marmnties,... White, just put on the Market . . 12/- perdoz. 





ome wm ew ewe wre Dee @Wwe We @DWe @We We Ste DWe DW ie We DW ee Pe’ 


SPECIAL NOTICE!!! 


Sum liocht W Hl T E Mamnties 


are NOT Infringements of Welsbach or any other Patent, but are made under a 
Series of independent Patents, and by an entirely New Process. 








We give you an absolute indemnity against all loss, damage, or expense. 
If, therefore, there is any attempted molestation, do not be intimidated, but 
communicate at once, at OUR Expense, with our Solicitor, Mr. Hugh C. Godfray, 
42, Finsbury Square, London, E.C., who will immediately relieve you of all 
responsibility and trouble in the matter. 


BRANCHES AND AGENCIES EVERYWHERE. 


Price Lists, &c., on application. 








NEW INCANDESCENT (“%) GAS LIGHTING 60. 
nied & ian SHOE LANE, LONDON. | 


A.B.C. Code used. 
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CAUTION! CAUTION! CAUTION! , 
INCANDESCENT GAS LIGHTING. 


ALL DEALERS AND THE PUBLIC ARE 


CAUTION ED AGAINST BUYING, SELLING, OR USING 


EITHER OF THE FOLLOWING MANTLES :— 


“SUNLIGHT” COMPANY'S WHITE MANTLES. 
“DAYLIGHT” COMPANY’S WHITE MANTLES. 


ACTIONS FOR INFRINGEMENT OF PATENT HAVE BEEN COMMENCED by the , 
WELSBACH INCANDESCENT GAS-LIGHT COMPANY, Ltd., against both the above Companies for Infringement ot 


Patent by the MANUFACTURE AND SALE of the above White Mantles. 
WSs ELE.S ARE EQUALLY LIABLE WITH DEALERS. 


THE WELSBACH INCANDESCENT GAS-LIGHT CO., LD., YORK ST,, WESTMINSTER, 
GASHOLDER TANK, EMBANKMENT, & RAILWAY 


























Telegrams: Telephone 
“Robustness, London.” UNDER CONSTRUCTION BY OUR OWN WORKMEN. No. 756 Bank. 
RESERVOIRS, COMPLETE 
TRIAL = |> GAS 
BOREHOLES and WATER 
and WELLS. ;| WORKS 
MAIN i ERECTED and = 
and r | SET to WORK, = 
SERVICE jag i = including 
LAYING. @ _— a | ALL MAINS. 


ree I 
cstin Pei 


Je =x. ROBUS. “3 Rams ner] 


20, BUCKLERSBURY, LONDON, E.C. 
For Carbonizing Advt. see last Issue. 








ries: epigeelel he ean 
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(Khe Morton-Pringle Patent). 
















THE _OMEDWAR GAS-STOVE 


SPECIAL FEATURES: 

HIGH HEATING POWER. PERFECT COMBUSTION. 
CONVENIENCE. CLEANLINESS. ECONOMY. 
SAFETY. SIMPLICITY. 

Sr 
THE ONLY 


Perfectly Hygienic Fiueless GAS-STOVE. 


a. A. -A. 


MADE IN A VARIETY OF DESIGNS FROM 
34s. UPWARDS. 


B.JAMES MILNE & SON, 


LIMITED, 


Milton House Works EDINBURGH. 


LONDON: GLASGOW : LEEDS: 
60, HOLBORN VIADUCT. lll, ST. VINCENT STREET. 48, WELLINGTON STREET. 
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HOMOGENEOUS IN CHARACTER. 


NO MIXTURE. 


SAFELY ANYWHERE. 
FLASH POINT GUARANTEED OVER 200° FAHR. 


CAN BE STORED 


(ABEL’S CLOSED TEST.) 


ANGLO-CAUCASIAN OIL COMPANY, LTD. 


eRe 
ei is oak 


INDIA BUILDINGS, CROSS ST., 
MANCHESTER. 


Ec. || 
COAL UNLOADING 


8, 9,10, & 11, LIME STREET 
LONDON, 














AND 


CONVEYING MACHINERY. 


W. J. JENKINS & CO, LTD. RETFORD. 
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JOSEPH EVANS & SONS, Woxvetianrrox 








Telegrams: LEASE APPLY FOR CATALOGUE No.8. National eek 
“Evans, WoLVERHAMPTON,” < 


12,000 PUMPS | D 
TRADE 








No. 7039, 
IN STOCK AND PROGRESS. 





Fig. 705.“SINGLE RAM” Fig, 508, “CORNISH” STEAM-PUMP FOR Fig. 685, “RELIABLE” STEAM-PUMP FOR Fig. 712 “ DOUBLE-RAM” 
STEAM-PUMP. BOILER FEEDING, &c. TAR AND THICK FLUIDS. STEAM-PUMP, 


[ESTABLISHED 183] OEBRIEGINAXIK MATEKERS. (ESTABLISHED 1833.) 








LONDON, 1881, HEW YORK, 1888. PARIS, 1888. LONDOR, 1862, DUBLIN, 1865, PARIS, 1867, 


eee 





THE SIX MEDALS AWARDED TO THOMAS GLOVER’S PATENT DRY GAS-MBTHERS; 
The latter being the Highest Award for Dry Gas-Meters at the Paris Exhibition, 1867. Since then we have not Exhibited FOR PRIZES. 
OPEN. CLOSED. 





THOMAS GLOVER & CO,’S 
PATENT 


SECURE PADLOCK 


Prevents Tampering with the | 
CASH-BOXES OF PREPAYMENT METERS. | 


‘S The Padlock is Sealed by means of a Lead Eyelet, which {fj 

} is impressed with Company’s private mark. | 

Eyelets easily fixed and removed by Company’s 
Collector. 

















Telegraphic Address: ‘GOTHIC, LONDON.” Telephone No. 725, Holborn. 


THOMAS GLOVER & CO., LTD., 


DRY GAS-METER MANUFACTURERS, 
214 to 222, ST. JOHN ST., CLERKENWELL GREEN, LONDON, E. 0, 


BRISTOL: 
28, BATH STREET. 


Telegraphic Address: “GOTHIC.” 
Telephone He. 1008, 








BIRMINGHAM: | MANCHESTER: GLASGOW: 
1, OOZELLS STREET, 87, BLAOKFRIARS STREET. | ARGYLE WORKS, KINNING PARK, 


Telegraphic Address: “‘GOTHIO," | Telegraphic Address: ‘“‘GASMAIN." 
Telegraphic Address : “* GOTHIC" Telephone No. 3898. Telephone Ne. 1828 South Side, 












MAURICE GRAHAM, 


Managing-Director. se KCCOUPLE, :, LEEDS. wa 








— LIMITED — 


INCLINED RE a 


AND ALL CLASSES OF 


ELEVATING & CONVEYING MACHINERY. 


—— Contractors to Her Majesty’s Government. — 


Works: BLACK BULL STREET, LEEDS. 
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CASES FOR BINDING 
VOLUMES OF THE “ JOURNAL” 


(GREEN CLOTH, GILT LETTERED) 


MAY BE HAD OF THE PUBLISHER, 
/ PRICE 2s. EACH. 





BOWENS Ltd. Successors, 
STOURBRIDGE. 
MANUFACTURERS OF 
BEST FIRE-BRICKS; INCLINED, HORIZONTAL, and 
SECTIONAL RETORTS; LUMPS, TILES, &c., of 


every description. 
Established is60. 








—+ LONDON OFFICE -— 





TELEGRAPHIC ADDRESSES 
“DRAKESON HALIFAX.” 
“ECLAIRAGE LONDON’ 













SOLE AGENTS FOR 


HISLOP'S 


60, QUEEN VICTORIA oly E G. 





TELEPHONE N° 43. 
RO” “HALIFAX EXCHANGE” 























PATENT REG ENERATIVE 5 NG 
ENGLAND, WALES & ABROAD. 


ic ss 0 

RETORT BENCHES ERECTED COMPLETE 
WITH OR WITHOUT SPECIAL FURNACES. 
_ RESULTS GUARANTERD. 


OVENDEN HALIFAX ox ~~ 
‘Designs and Estimates on Application. 


GASEOUS FIRING A SPECIALTY. 








BIGGS, | aaa & CO., wince 


SOLE 
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WILSON CARTER & PEARSON, 


GAS COAL AND CANNEL FACTOBS, 


Supply to any Railway Station, or for Export, all kinds 
of Fuel for Gas purposes. 


ADDRESS CHIEF OFFICES: 
Temple Buildings, 50, New Street, Birmingham. 


THE THAMES BANK IRON CO. 


UPPER GROUND STREET, LONDON, S.E., 


SUPPLY FROM STOCK 


CAST-IRON RETORTS 
AND ALL KINDS OF GAS-WORKS APPARATUS. 


SOCKET-PIPES FOR GAS OR WATER PURPOSES. 
FLANGE PIPES FOR STEAM. 
Sole Manufacturers of LYON’S “ PATENT” GAS-MAIN SYPHONS. 


AGENTS FOR 


ATTERTON’S PATENT APPARATUS for CHARGING RETORTS. 


WILLIAM INGHAM & SONS, 


Incorporated with the Leeds Fire-Olay Company, Lid., 


WORTLEY FIRE-CLAY WORKS, 
Near LEEDS, 


4 Have confidence in drawing the special 
attention of GAS ENGINEERS to the fol- h— 
lowing advantages of their Retorts:— 


“= 1, Smooth interior, preventing adhesion of 











7 


jarbon. iy 
8, They can be made in one piece up to 10 feet it 


ng. 
8. Uniformity in thickness, ensuring equal i 


Expansion and Contraction, 


‘hal 
PATENT 


MACHINE-MADE GAS-RETORTS, 


PETTIGREWS PATENT 


DUlphate of Ammonia Prant 


ON THE CONTINUOUS SYSTEM 


Is the newest in the Market, and is the outcome 
of practical experience in Sulphate Making. 


Old Systems easily and cheaply converted. 
ANY SIZE ERECTED COMPLETE AT HOME OR ABROAD. 
Makers of Self-Emptying Saturators. 
Write for Particulars, Testimonials, and References to 


GEO. PETTIGREW & Co., 


GAS AND CHEMICAL ENGINEERS, 
MIDDLESBROUGH-ON-TEES. 











ARROL-FOULIS 
Patent Automatic Machinery 


FOR 


DRAWING AND CHARGING 
GAS-RETORTS. 


Full Particulars may be obtained from the 
Sole Makers, 


SIR WILLIAM ARROL & CO., Limited, 


GLASGOW. 


[See Illus trated Advertisement, Feb. 7, p. 288.] 








DENAYROUZE 
LIGHT SYNDICATE, 


THE 


PIONEERS OF NO CHIMNEYS, 


still hold their own on 
the market for the 


HIGHEST 
CANDLE POWER 


for each Cubic Foot of 
Gas at ordinary Pres- 
sures. 

The Syndicate’s Three- 
Light Cluster, governed 
to consume only 24 Cubic 
Feet of Gas per Hour, 

gives 


§50-CANDLE POWER, 


which speaks for itself. 




















The Syndicate works under 
the 


BANDSEPT PATENTS ; 


and Bandsept, who was the first 
to adopt the Injector Principle, is 


STILL 
AHEAD OF ALL RIVALS ; 


and the combination of his 
Burners with Welsbach Mantles 
| can be fearlessly tested against 
any others 


ON THE MARKET, 








Gall and see (hese Burners 


AT THE 


OFFICES OF THE SYNDICATE, 


28, VICTORIA STREET, S.W. 


CHARLES EDWARD MASTERMAN,. 
General Manager. 
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HARPER & MOORES, 


STOURBRIDGE. 


feet tae tae 
MANUFACTURERS OF 


BEST FIRE-BRICKS, GAS-RETORTS, 
LUMPS, TILES, AND ALL ARTICLES IN FIRE=CLAY. 
Proprietors of Best Glasshouse Pot, Crucible, and other Stourbridge Clays, 


Manufacturers of Glasshouse Pots and Crucibles of every kind. 





MACKRELL BROS., 


Buslingthorpe Lane, LEEDS, 


Manufacturers 


IMPROVED GAS-METER PERSIANS, 








UNSURPASSED FOR QUALITY AND VALUE. 
Established 1836. ———— 


~ JOSEPH GLIFF & SONS, 


INCORPORATED IN 
THE LEEDS FIRE-CLAY COMPANY, Ltd. 


WORTLEY, LEEDS. 


LONDON Orrices & Depéts: 


Baltic Wharf, Waterloo Bridge. 
WHARVES NOS. 2 & 4, INSIDE G.N, 
GOODS YARD, KING’S CROSS, N. 
LIVERPOOL: 
16, Lightbody Street. 
LEEDS: 
Queen Street. 































Have been made 
in large quantities 
for the last twelve 
years; and during the 
whole of that time, have 
been in regular use at most 
of the largest Gas-Works in the 



















1A8, 













Kingdom. They possess the ex- % wai ge i AY 
cellent quality of remaining as near Oo” SPIRAL GUIDES. WA 
stationary as possible under the varying % 7 BS, 
conditions of their work—a quality which ° “Rs we » 


will be appreciated by all Gas Engineers and 








Managers. 
that these Retorts are the very best that are made. 
‘ RETORTS GAREFULLY PACKED FOR EXPORT. 
Fire-Bricks, Lumps, Tiles, &c., &c., of every 
description suitable for Gas-Works. 


The generally expressed opinion is 


GIRDERS, ROOFS, & ALL KINDS OF 
STRUCTURAL IRONWORK. 


London Office: 60, QUEEN VICTORIA STREET, E.C, 


Telegraphic Addresses: ‘GAS, LEEDS,” ‘* ECLARAGE, LONDON.” 


R. & J, DEMPSTER, Lro., 


GAS PLANT WORKS, 


weaTs, MANCHESTER, 


HEATH, 
Wrought Iron or Steel 


Annular Gondensels. 


Oe ee ee ee ae a 


PRICES AND PARTICULARS ON APPLICATION. 


REQ Sa SG SRE BST ey 














wast veal \ _ 
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The Annular Condensers illustrated have been 
recently erected at the Blackpool Corporation 
Gas-Works, to Designs and under the Superin- 
tendence of J. Chew, Esq., C.E. 












The Connections and Valves are arranged so 
that one-third, two-thirds, or the whole of the 
Condensers may be worked as desired. 









London Office: 1G5, Gresham House, Old Broad Street, E.C. 
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SQUARE 
STATION 


METERS. 





All - wesens ( whi’ meine r 15) ree roses Station of THE GASLIGHT 
AND GOKE COMPANY have been erected by the above 6 


fa 
SDS MK PEGS TEGDE OS = 
a ran 4 4 es 
WR 
ach 7 5 oy fide 4 
\ VV rc) x x I, wy 
f 


PATRIN' SD 


EQUILIBRIUM = 
GOVERNORS. 


A very large number are now at work; and all : 
Engineers who have adopted them speak in ; 
unqualified terms of their great efficiency. 

































COUNTERBALANCE or AIR VESSEL, 
as desired. 
FITTED WITH SIX COLUMNS and GIRDERS 
WEIGHTS or WATER PRESSURE. 





COTTAGE LANE WORKS, CITY ROAD, BELL BARN ROAD WORKS, 


LONDON. BIRMINGHAM. 
Telegrams: ‘‘ INDEX.” Telegrams: ‘ GASMETERS.” 
Telephone No. 778 King’s Cross. Telephone No. 1101. 


[See also Advt. p. 426. 
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